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Parastreblites, Pachysphinctes und Parapallasiceras

werden zum ersten Mal a.us dem andinen Tithon be-

schrieben.

Die Fauna kann in vier Associationen gruppiert

werden, die im wesentlichen bereits bestehenden Am-
monitenzonen entsprechen. Es sind dies die Zone des

Virgatosphinctes mendozanus, die Zone des Pseudolis-

soccras zitteli, die Zone des Aulacosphinctes proximus

und die Zone des Windhaiiseniceras internispinosum.

Da hier der Dreigliederung des Tithon gefolgt wird,

entspridit die erstgenannte Zone dem höchsten Unter-

tithon, die drei übrigen Zonen dem Mitteltithon. Die

Zonengliederung wird ausführlich diskutiert.

In paläogeographischer Hinsicht zeigt die Fauna

enge Beziehungen zu Mexico, Madagascar und Indien,

dagegen geringere Verbindungen zur mediterranen

Faunenprovinz. Boreale Faunenelemente sind dem-

gegenüber nicht nachweisbar.

RESUMEN

La presente monografi'a trata acera de la descrip-

cion de la fauna de ammonites del Cerro Lotena,

situado en la parte sud central de la provincia del

Neuquen, Repüblica Argentina. Se ofrece la sec-

cion estratigrafica levantada en el faldeo sur del

Cerro Lotena, donde se distinguen en orden ascendente

las Formaciones Vaca Muerta (129 m), Picün Leufü

(57 m) y Mulichinco (101 m) pars. La totalidad de la

fauna de ammonites estudiada procede de la Forma-

ci6n Vaca Muerta. La Formacion Picün Leufü,

caracterizada por una facies costera de bivalvos, posee

ammonites solo muy esporädicamente. Segün los

resultados alcanzados, la Formacion Vaca Muerta se

atribuye al Tithoniano inferior y medio, la Formaciön

Picün Leufü al Tithoniano superior y la Formacion

Mulichinco al Berriasiano.

El estudio de la fauna permiti6 individualizar

5 familias, 16 generös, 30 especies y 2 subespecies. De
ellos, un genero, 6 especies y una subespecie son

nuevos, a saber: Choicensisphinctes gen. nov., Glochi-

ceras steuert n. sp., Hildoglochiceras wiedmanni n. sp.,

Parastreblites comahuensis n. sp., Subdichotomoceras

araucanense n. sp., Pachysphinctes americanensis n.

sp., Virgatosphinctes evolutits n. sp. y Choicensis-

phinctes choicensis siitilis n. ssp. Los generös Hildo-

glochiceras, Parastreblites, Pachysphinctes y Para-

pallasiceras se citan por primera vez en el Tithoniano

andino.

La fauna estudiada puede agruparse en 4 asociacio-

nes que basicamente responden a zonas de ammonites

previamente establecidas por otros autores, a saber:

Zona de Virgatosphinctes mendozanus, Zona de Pseu-

dolissoceras zitteli, Zona de Aulacosphinctes proximus

y Zona de Windhauseniceras internispinosum. Segün

la division tripartita del Tithoniano aqui adoptada,

la primera zona corresponde al mas alto Tithoniano

inferior, mientras que las tres restantes indican el

Tithoniano medio. Se efectuan consideraciones y

aportes que permiten ampliar el conocimiento de cada

una de ellas, asi como precisar su edad con mayor

exactitud.

La fauna descripta presenta estrechas afinidades

principalmente con aquellas de Mexico, Madagascar

e India y, en menor grado, con aquellas del dominio

mediterräneo. No se hallaron elementos boreales en

la fauna estudiada.
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I. INTRODUCTION

The description of the ammonite fauna from Cerro

Lotena, which is the Basis of this monograph, was

necessary in order to advance our knowledge of the

Andean Tithonian. Although important progress

related to the Upper Jurassic and Lower Cretaceous

was made by A. F. Leanza (1945), who described the

ammonite fauna from Sierra Azul, the Lower and

Middle Tithonian faunas have not been sufficiently

investigated. The Sierra Azul was a topographically

elevated area during most of the Jurassic period and,

therefore, the Tithonian transgression begins in this

area with the Windhaiiseniceras internispinosum Zo-

ne, which is poorly documented and contains only

Wicbmanniceras mirum in association with the index

species. Above this zone the ammonites become

abundant up to the late Valanginian, including the

transition from the Jurassic to the Cretaceous.

Knowledge concerning the Lower and Middle Ti-

thonian, however, has not appreclably improved since

the classic monographs of Burckhardt (1900a, 1900b,

1903), Haupt (1907), Krantz (1926, 1928) and

Weaver (1931). The work of Indans (1954), al-

though referred to the Lower Tithonian, deals exclusi-

vely with the Virgatosphinctinae Beds at the base of

the Tithonian transgression in southern Mendoza, and

therefore does not allow zonation of the Tithonian.

As anticipated by Groeber (in A. F. Leanza, 1945,

p. 85), knowledge of the Andean Tithonian could be

improved by the study of the Cerro Lotena fauna.

Since this fauna extends downwards from the W. in-

ternispinosum Zone, it provides important Informa-

tion on the earlier part of the Tithonian.

The coUection of ammonites described here was

made by Dr. Anselmo Windhausen during the summer

of 1912. It was archieved in the repository of the

Museo de la Secretari'a de Mineria of the Argentine

Republic. Part of this collection was temporarily

sent to Tübingen in order to carry out the present

study. The specimens were numbered according to

the outlines of the stratigraphic section made by

Windhausen (1914, table VIII), and they were sub-

divided in correspondence with Windhausen's pro-

files I to III, which he later respectively identified as

"Kimmeridge-Portland", "Lower Tithonian" and

"Upper Tithonian".

The death of A. F. Leanza in 1975 prevented his

intended description of the Windhausen collection.

The present author, however, has had several oppor-

tunities, beginning in 1970, to visit the Cerro Lotena

area in association with a phosphate exploration Pro-

gramme carried out by the Secretari'a de Minen'a of

the Argentine Republic. As a result, revision of

Windhausen's section and relocation of his collected

samples has been carried out.

A visitor to the Cerro Lotena area today will surely

not find specimens of quality comparable to those

figured here from the Windhausen collection. The

fact that this area is relatively accesslble, and close to

oil fields and kaolin and bentonite mines, has led to

invasions of tourists and collectors who over the years

have removed a large amount of scientifically valuable

material.
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II. PREVIOUSWORK
In the year 1907, Oscar Haupt described a fossil

assemblage composed of cephalopods, pelecypods,

brachiopods, echinoderms, worms and fishes from Cer-

ro Lotena. The material on which Haupt based his

study was collected by Gustav Steinmann during his

study trip to the Andes in the years 1902 and 1903.

A few years later, R. Douville (1910) published the

results of his paleontological investigations on cepha-

lopods collected by M. Recope. Though Douville

(1910, p. 5) stated that the fossils came from a region

between the Agrio river and the Piciin Leufu creek,

it is likely that most of them are from the Cerro Lote-

na area since at this time Recope was working as

inspector at the oil concession at Cerro Lotena.



The ammonites studied by Haupt and Douville

became rapidly known in the scientific world because

the latter author favoured the presence of Boreal Cle-

ments in this region of the Andes. This was just at the

time when the legendary discussion between the great

ammonitologists Charles BuRCKHARDT(1911a, 1911b)

and Victor Uhlig (1910, 1911a, 1911b) regarding the

presence or absence of ammonites with Boreal affini-

ties in the Andean domain, reached its most intense

point.

It was at this time, with an interest in both the pre-

sence of oil and the supposed presence of Boreal am-

monite faunas in this region, that Windhausen visited

Cerro Lotena in 1912. There, with the help of

A. Flossdorf, he collected the ammonites described in

this monograph. Two years later, Windhausen (1914)

gave a summary of his results, illustrating for the first

time and with particular detail the Cerro Lotena sec-

tion.

New geological descriptions of the area were later

made, as a result of its petroliferous potential by

J. Keidel (1925). One year later F. Krantz (1926)

published an important paper on Middle and Upper

Tithonian ammonites, describing some species from

Cerro Lotena. A translation of this work into Spa-

nish appeared two years later (F. Krantz, 1928).

Ch. Weaver (1931) also presented very important

biostratigraphical data for the Cerro Lotena, in-

cluding its stratigraphical section.

Regional mapping of the area was carried out by

T. SuERO (1942, 1951), who mapped the Hoja 36c,

Cerro Lotena, at a 1 :200 000 scale.

More recently, detailed studies of the stratigraphy

of this area have been made (H. Leanza, 1973;

H. Leanza, H. Marchese & J. C. Riggi, 1977;

H. Leanza & C. Hugo, 1977). Z. Gasparini &
D. Dellape (1976) also have presented stratigraphic

data relating to the occurrence of fossil crocodiles in

the Vaca Muerta Formation.

It is also important to mention the classic mono-

graphs of O. Behrendsen (1891—1892; 1922, transl.),

A.Steuer (1897; 1921, transl.), H. Gerth (1925, 1926),

A. F. Leanza (1945) and J. Indans (1954), in which a

great number of cephalopods were described from the

Neuquen and Mendoza basin; these are directly or

indirectly related to the fauna described here.

III. STRATIGRAPHY

The Cerro Lotena is located 70 km south east of

Zapala, in the southern part of the Neuquen province,

Argentina (see Fig. 1).

The stratigraphic section described below was

measured on the southern slope of Cerro Lotena, and

consists of the following Formations: Vaca Muerta

(Weaver, 1931, emend. H. Leanza, 1972, 1973),

Picun Leufii (H. Leanza, 1973) and Mulidiinco

(Weaver, 1931). All these Formations constltute part

of the Mendoza Group. Tlie stratigraphy of the area

can be summarized as follows:

Campanian-

Santonian

Lower Berriasian

Upper Tithonian

Middle Tithonian

Lower Tithonian

Calovian

Candeleros Formation

Unconformity

Mulichinco Formation

Picun Leufu Formation

Vaca Muerta Formation

Unconformity

Lotena Formation

Neuquen Group pars

Mendoza Group pars

The ammonite faunas studied in this monograph

are entirely from the Vaca Muerta Formation. The

beds of this formation strike nearly east-west and dip

about 20° to the south, a value which decreases

slightly upsection. The Vaca Muerta Formation rests

unconformably upon the Lotena Formation by means

of a basal conglomerate termed the Quebrada del Sapo

Formation by some authors (cf. Digregorio, 1972),

and is conformably overlain by the Piciin Leufii For-

mation, whidi is characterized by a coastal facies of

bivalves. Ammonites are rare in this latter formation

but sufficient to postulate an Upper Tithonian age

(cf. H. Leanza & C. Hugo, 1977, p. 253).
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Figure 1 : Sketch map of the Cerro Lotena area.

Description of the
Cerro Lotena Section

The lithological diaracteristics of the Sediments of

the stratigraphic section, as well as its paleontological

Contents, are as follow (f rem top to base)

:

Top: ba^e of the Mulichinco Formation

Picun Leufu Formation H. Leanza, 1973. Total

thickness: 57 m
Bed 36: 0.80 mfine grained calcarenite, yellowish

white, hard.

Bed 35: 4.20 mbrownish calcarenite, with Pholado-

mya gigantea Sow., Lucina leufuensis Weav. and

Panope dtipiniana d'ORB.

Bed 34: 4.00 m fine grained calcarenite, yellowish. At

the base are quartz geodes In the more calcareous

portion are Myoconcha transatlantica Burck. and

Lucina leufuensis Weav.

Bed 33: 2.00 m fine banded calcareous sandstone,

yellowish brown.

Bed 32: 2.00 m yellowish white coquina, with Lucina

neuquensis Haupt, Pholadomya gigantea Sow. and

Panope dupiniana d'ORB.

Bed 31 : 5.00 m fine grained calcareous sandstone,

brownish, fissile.

Bed 30: 0.70 myellowish white coquina, with Phola-

domya gigantea Sow., Lucina leufuensis Weav. and

Panope sp.

Bed 29: 6.30 mfine grained calcarenite, brownish.

Bed 28: 0.80 m yellowish white coquina, with Ostrea

minos CoQ., Panope dupiniana d'ORB. and Lucina

leufuensis Weav.

Bed 27: 7.20 mdark green shales.

Bed 26: 8.00 myellowish white coquina, which consti-

tutes an excellent guide horizon. Ostrea minos

CoQ., Ostrea lotenoensis Weav., Megatrigonia exi-

mia (Phil.), Panope dupiniana d'ORB. and 5«^-

steueroceras sp. indet.

Bed 25: 14.00 m fine grained calcareous sandststone,

fissile, with some aragonitic horizons. Ostrea lote-

noensis Weav., Exogyra couloni (Defr.) d'ORB. and

Lucina neuquensis Haupt.

Bed 24: 2.00 mbrownish coquina, with Exogyra cou-

loni (Defr) d'ORB. sp. juv., Lucina neuquensis

Haupt and Serpula sp.



Vaca Muerta Formation Weaver, 1931, cmcnd.

H. Leanza, 1972. Total thickness: 129 m.

Bed 23: 25.00 mdark olive-green shales, with some

bentonitic levels. Ostrea lotcnocnsis 'W's.hv. and

Scrpttla antiqttata Sow.

Bed 22: 0.40 mpinkish-gray limestone, with Wind-

haiiseniceras internispinosnm (Krantz) and Pachy-

iphinctes americanensis n. sp.

Bed 21 : 1.60 molive-green and dark gray marls.

Bed 20: 0.20 mpinkish-gray massive limestone, with

Hemispiticeras äff. H. steinmanni (Steuer).

Bed 19: 0.80 mdark olive-green marls.

Bed 18: 0.50 mpinkish-gray massive limestone, with

Parapallasiceras sp. indet.

Bed 17: 4.00 molive-green marls and shales.

Bed 16: 0.30 myellowish-white massive limestone,

with Sttbdichotomoceras nvindhausem (Weav.),

W. intcrnispinosiim (Krantz), Corongoceras lote-

noense Späth and P^^rapallasiccras äff. P. pseitdoco-

Inbrinoidcs Oloriz.

Bed 15: 3.20 myellowish-green marls.

Bed 14: 0.40 myellowish-grey massive limestone, with

W. internispinositm (Krantz) and Anlacospbinctoi-

des äff. A. hundesianiis (Uhlig).

Bed 13: 3.00 myellowish-grey marls.

Bed 12: O.SO myellowish-grey massive limestone, with

Subdichotomoceras araiicanense n. sp. and Aidaco-

spbinctoides sp. indet.

Bed 1 1 : 2.00 myellowish-brown marls.

Bed 10: 0.80 mgreyish-white limestone, with Parapal-

lasiceras äff. recticosta Oloriz, and A. euornpbahtm

Steuer.

Bed 9: 4.00 m dark brownish-grey shales. W. interms-

pinosum

Bed S: 10.00 mgrecnish marls and shales.

Bed 7: 21.00 mgreenish and dark brownish shales,

with many nodules and calcareous concretions.

Abundant Anlacosphinctcs proximus (Steuer) and

Laevaptychus crassissimiis (Haupt), and rare Sub-

dkbotomoccras sp. juv. indet.

Bed 6: 10.00 mdark brown shales, with Pseudolisso-

ceras zittcli (Burck.) and P. pseiidooolitbictim

(Haupt). Remains of fish scales and Icbthyosaitrus

bones.

Bed 5: 0.70 mdark grey limestone, with some quartz

veins. P. zitteli (Burck.) and Parastrehlitcs coma-

hitensis n. sp.

Bed 4: 14.30 mdark brown shales, with P. zittcli

(Burck.).

Bed 3: 1.00 mgrey brownish limestone with P. zitteli

(Burck.) and rare Glocbiceras steueri n. sp. and

Hildoglocbiceras wicdmanni n. sp.

Bed 2: 25.00 mbrown, yellowish-brown and dark

green bituminous shales (Virgatosphinctinae Beds).

At the top are remains of Geosanriis araiicanensis

(Crocodilia). Ammonites: Psendinvoliiticeras doii-

villci Späth, P. zi-indbatiseni (Weav.), P. (f) ivilfridi

(Douv.), Virgatosphinctes andcsensis (Douv.), V.

mexicanas (Burck.), V. bitrckbardti (Douv.), V. den-

scplicatus rotiindiis Späth, V. cvolntus n. sp., Choi-

censispbinctes cboicensis (BuRCK.), Cb. cboiccnsis sti-

tilis n. ssp. and Cb. erirjoides (BuRCK.).

Bed 1:0.50m to 5.00 m basal conglomerate with

rounded clasts of quartz, porphirites and pre-Titho-

nian sedimentary rodvs, up to 4 cm of diameter.

Several strongly eroded Virgatosphinctinae Frag-

ments also present. The conglomerate constitutes

the Quebrada del Sapo Formation of some authors

(cf. DiGREGORIO, 1972).

Unconformity

Base: Lotena Formation Weaver, 1931, Calovian.

IV. ANALYSIS OF THE FAUNA

The Cerro Lotena ammonite fauna described here

comprises 156 specimens, which are distributed

amongst 5 families, 16 genera, 30 species and 2 sub-

species. Of these, one genus, 6 species and one sub-

species are new. The family Perisphinctidae constitu-

tes 66 "/o of the fauna, followed by the families Ber-

riasellidae and Haploceratidae with 13°/o each. The

remaining 8 "/o is represented by the families Oppeli-

idae and Aspidoceratitidae. The systematic descrip-

tions follow the order proposed by Arkell et al. (1957)

in the Treatise of Invertebrate Paleontology.

The family Haploceratidae is represented by the

genera Psendolissoceras, Glocbiceras and Hildoglocbi-

ceras. The genus Psendolissoceras is very important

because it is a cosmopolitan form, known not only

from the Andean Tithonian of South America

(BuRCKHARDT, 1903; Haupt, 1907; Krantz, 1926,

1928; Weaver, 1931), Cuba (Imlay, 1942) and Me-

xico (BuRCKHARDT, 1906; Verma &C Westermann,

1973), but also in such distant regions as Tunisia

(Arnould-Saget, 1951, 1951a), Iraq (Späth, 1950),

Spain (Oloriz, 1978), southeast France (Donze &
Enay, 1961), south Germany (Barthel, 1962), the

Carpathians (Zittel, 1870), Rumania (Avram, 1976)

and Italy (fide Enay, 1972). In Cerro Lotena 2 spe-

cies of this genus were found and identified as P. zit-

tcli (Burck.) and P. psendooolitbicnm (Haupt). The

first species is particularly abundant, and gives the

name to the P. zitteli Zone, which belongs to the

Lower or Middle Tithonian depending on whether

the bi- or tripartite division of the Tithonian is used.
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The genus Glochiccras is abundant in the European

White Jura (cf. Ziegler, 1958) and has also been

reported from the Tithonian and/or Kimmeridigian

of Mexico (Castillo & Aguilera, 1895; Burckhardt,

1906; Imlay, 1939) and Argentina (Krantz, 1926,

1928; Steuer, 1897, 1921) as well as from Russia

(ZoNOV, 1937), Madagascar (Collignon, 1960), So-

maliland (Späth, 1925), Tanganyika (Dietrich, 1933),

Iraq (Späth, 1950), India (Späth, 1927—33), Ru-

mania (Avram, 1976) and Japan (Yokoyama, 1904,

revised by Arkell, 1956). The species from Cerro

Lotena is new and is named G. steuert n. sp., with

Oppelia nimbata Steuer {non Oppel) as the type

species. It was found in strata belonging to the

P. zitteli Zone.

The genus Hildoglochiceras also has a world wide

distribution, and is known from beds of generally

Lower Tithonian age from the Himalayas (Uhlig,

1903—10), India (Späth, 1927—33), Tanganyika

(Zwierzycki, 1914), Madagascar (Collignon, 1960),

Mexico (Imlay, 1939) and Cuba (Imlay, 1942). The

only species found in Cerro Lotena is new and is

named H. iviedmanni n. sp.. It also belongs to the

P. zitteli Zone.

The family Oppeliidae is represented by a new

species of the genus Parastreblitcs, which was original-

ly described as a subgenus of Taramelliceras from

Lower Tithonian beds at Saint Concors, southeast

France (Donze & Enay, 1961). The species from

Cerro Lotena is closely related to P. waageni (Oppel),

formerly included by Späth (1925) in Neochetoceras,

and is named P. comahuensis n. sp.

The family Perisphinctidae constitutes 66 "/o of the

studied fauna, but most of its representatives belong to

the subfamily Virgatosphinctinae, with the following

genera present: Suhdichotomoceras, Pachysphinctes,

Atdacosphinctoides, Parapallasiceras, Virgatosphinc-

tes, Pseudinvoluticeras and Choicensispbinctes gen.

nov.

The genus Suhdichotomoceras, which can only be

distinguished from Pavlovia by the less densely-ribbed

internal whorls, is represented in Cerro Lotena, by

three species, one of them new: S. windhauseni

(Weav.), S. araucanense n. sp., and S. sp. juv. indet.

This genus has also been recorded in England (Späth,

1925), Spain (Oloriz, 1978), Somaliland (Späth,

1925), Kenya (Späth, 1930), Tanganyika (Dietrich,

1933), Madagascar (Collignon, 1960), India (Späth,

1927—33), Greenland ? (Späth, 1936) and Mexico

(Verma & Westermann, 1973). The Cerro Lotena

specimens occur in the A. proximiis and W. interni-

spinosum Zones of the Middle Tithonian. Though the

presence of Suhdichotomoceras is known in Argentina,

the specimens illustrated here are the first to be origi-

nally described under this name.

The genus Pachysphinctes is reported here for the

first time from the Andes of South America, under the

name of P, americanensis n. sp. This genus is a com-

mon form in the Middle Katrol Beds of Cutch, India,

where its occurs in association with Suhdichotomoceras

(cf. Späth, 1927 —33). The same association is also

present in the Tendaguru Group in the east of Africa

(cf. Späth, 1930; Dietrich, 1925, 1933), and in south-

ern Spain (Oloriz, 1978). In Cerro Lotena it also

occurs in association with Suhdichotomoceras, in the

W. internispinosum Zone.

The genus Aulacosphinctoides is represented in

Cerro Lotena by a form very similar to A. hundesia-

nus (Uhlig) from the Spiti Shales, and by another

form whose poor preservation prevents specific Classi-

fication. Aulacosphinctoides is another typical Ti-

thonian genus of World wide distribution, very com-

mon in New Zealand (Späth, 1923; Stevens, 1968),

the Himalayas (Uhlig, 1903 —10), India (Späth,

1927—33), Somaliland (Späth, 1925), Japan (cf.

Arkell, 1956) and Mexico (Verma & Westermann,

1973). In Argentina, its presence was suggested by

Arkell (1956, p. 583) on the basis of examination of

the ammonite fauna illustrated by Indans (1954) from

south Mendoza; however the forms described here are

the first from Argentina originally referred to by this

name.

Within the genus Parapallasiceras, typical of the

Lower and Middle Tithonian (cf. Zeiss, 1968), three

species have been distinguished: P. äff. P. pseudocolu-

brinoides Oloriz, P. äff. P. recticosta Oloriz, and

P. sp. indet. All three species are from the W. inter-

nispinosum Zone at Cerro Lotena.

The genus Virgatosphinctes has a world wide

distribution and is known from Europe (cf. Arkell,

1956), north Africa (Roman, 1936), Somaliland

(Späth, 1925), Abyssinia (Crick, 1897, revised by

Späth, 1925), Tanganyika (Arkell, 1956), Madagascar

(Collignon, 1960; Besairie, 1936; Lemoine, 1911),

Persia (Clapp, 1940), Cutdi (Späth, 1927—33), Ba-

luchistan (Arkell, 1956), the Himalayas (Uhlig, 1903

bis 1910), Pakistan (Fatmi, 1972), Australia (Brunn-

schweiler, 1954), Mexico (Imlay, 1939; Verma &
Westermann, 1973), Cuba (Imlay, 1942), Trinidad

(Hutchinson, 1938), Chile (Corvalän & Perez,

1958) and Argentina (Weaver, 1931; Indans, 1954).

This genus is common in the Lower Tithonian as well

as in the Upper Tithonian. Though the presence of

Virgatosphinctes in the Andean domain has been

questioned in some cases, it is well documented from

the Cerro Lotena section, and is represented by the

following species: V. andesensis (Douv.), V. mexica-

nits (BuRCK.), V. denseplicatus rotundus Späth,

V. burckhardti (Douv.), and V. evolutus n. sp.

The genus Pseudinvoluticeras, typical of the Lower

Tithonian, has been reported from Somaliland

(Späth, 1925), Madagascar (Collignon, 1960), Ana-
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tolia {fide Enay, 1972), Mexico (Verma & Wester-

mann, 1973) and Argentina (Späth, 1925, 1950). In

Cerro Lotena two, or possibly three species, have been

found, named P. douvillei Späth, P. windhauseni

(Weav.), and P. (?) ivilfridi (Douv.). The identifi-

cation of this last species is questionable because it is

based on internal whorls of a single specimen which

could also belong to Aulacospbinctoides. P. "decipier.s"

Späth is considered synonymous with the first species.

The genus Choicensisphinctes is here proposed in

Order to group together certain ammonites having

inflated shells of olcostephanid aspect, and ornamen-

tation composed of fascicules with 4 to 10 ribs.

These ammonites constitute a homogeneous stock

which includes the following species of Burckhardt:

"P." choicensis (type species), "P." erinoides and

possibly "P." äff. erinns. The proposal of this genus

follows the original Suggestion by Uhlig (1911a,

p. 542) that these species could belong to a particular

group of ammonites. It should be noted that

Ch. choicensis is the most common species in the basal

beds of the Vaca Muerta Formation within the

Neuquen and Mendoza basin, and has been found

by the author, in addition to Cerro Lotena, at Malh'n

de los Caballos, Mallin Quemado, Cajon de Almaza

and Bardas Biancas (cf. H. Leanza &c C. Hugo,

1977). Virgatosphinctes cf. raja Indans (non Uhlig)

is included in the synonymic list of Ch. choicensis.

In Cerro Lotena the genus Choicensisphinctes is

represented by two species and one subspecies, as

follows: Ch. choicensis, Ch. choicensis sHtilis n. ssp.

and Ch. erinoides. These species are common in the

V. mendozanus Zone at the base of the Tithonian

transgression.

Finally, it should be remarked that the genus Tor-

quatisphinctes, although it is not represented in the

fauna described here, it has been found by the author

at Cerro Lotena in the mandibles of a crocodile —
Geosaurus araucanensis —(cf. Gasparini &; Dellape,

1976) in the lower part of the Vaca Muerta Forma-

tion, as well as in other parts of the Neuquen and

Mendoza basin (cf. H. Leanza & C. Hugo, 1977).

The genera Virgatosphinctes, Pseudinvoluticeras

and Choicensisphinctes, as well as Torquatisphinctes,

occur together at the base of the Vaca Muerta Forma-

tion, within the V. mendozanus Zone (= Virgato-

sphinctinae Beds).

The family Aspidoceratidae is represented by only

one genus and one species: Aspidoceras euomphalum
Steuer. In the Cerro Lotena area, however, A. hatipti

Krantz (1926) and A. neuquensis Weaver (1931) as

well as A. steinmanni Haupt, the type species of the

genus Pseudhimalayites Späth (1925) have also been

reported. The genus Aspidoceras is very cosmopoli-

tan and is common in sediments of Tithonian age.

The family Berriasellidae is represented exclusively

in the described fauna by the subfamily Himalayi-

tinae, containing the genera Windhauseniceras, Hemi-

spiticeras, Aulacosphinctes and Corongoceras.

The genus Windhauseniceras, which is apparently

endemic, is very well represented by its type species

W. internispinosum. This species is very abundant

and next to P. zitteli, is the commonest form in Cerro

Lotena. It gives the name to the W. internispinosum

Zone, which in this monograph is placed in the upper

part of the Middle Tithonian.

The genus Hemispiticeras is represented by a single

specimen that closely resembles its type species

"R." steinmanni Steuer, differing only by having a

less obvious lateroventral row of tubercules. It is

therefore regarded as H. äff. H. steinmanni (Steuer).

The genus Aulacosphinctes is well represented in

Cerro Lotena by a single species identified as A. pro-

ximus (Steuer). This typical Tithonian genus is

known from Algeria (Roman, 1936), Somaliland

(Späth, 1925), Abyssinia (Crick, 1897, revised by

Späth, 1925), Madagascar (Collignon, 1960), CutÄ
(Späth, 1927—33), theHimalayas (Uhlig, 1903—10),

Pakistan (Fatmi, 1972), California ? (Imlay, 1952),

Argentina (Steuer, 1897, 1921; Weaver, 1931;

A. F. Leanza, 1945; Indans, 1954) and in Chile

(CorvalAn, 1959). The described species is parti-

cularly abundant in the Cerro Lotena section in the

beds occurring between the P. zitteli and W. inter-

nispinosum Zones.

The genus Corongoceras is represented in Cerro

Lotena by its type species C. lotenoense. This genus

is widely distributed in the Andean Tithonian. Apart

from the type species referred to by Späth (1925,

p. 144) from Corongo, Peru, 5 further species are

known in South America, as follows: C. mendozanum
(Behr.), C. alternans (Gerth), C. duraznense Krantz,

C. submendozanum Krantz and C. rigali Leanza.

In Cuba C. filicostatum Imlay (1942) and in Mexico

C. mendozanum and C. cordobai Verma & Wester-

mann (1973) have been recorded. Elsewhere in the

World the genus is known from Madagascar (Col-

lignon, i960), Algeria (Roman, 1936), Nepal

(Helmsteadt, 1969) and Spaln (Oloriz, 1978). The

species from Cerro Lotena occurs in the beds of the

W. internispinosum Zone. Field observations indicate

that it is not common in the overlying C. alternans

Zone of the Upper Tithonian (cf. A. F. Leanza, 1945).

No true Boreal elements have been recorded in the

fauna from Cerro Lotena. It should also be remarked

that no representatives of the genera Lytoceras or

Phylloceras have been found. This feature, con-

sidering the paleogeographical and paleoenvironment-

al conditions under which the Vaca Muerta Formation

was deposited, favours the Suggestion of Späth (1932,

p. 151, 152) that these were pelagic organisms which

were not adapted to living in shallow epicontinental

seas.
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Preservation of the ammonite
f a u n a

The degree of preservation of the fossils depends

upon their stratigraphic position. In the lower part of

the Vaca Muerta Formation (V. mendozanus and

P. zitteli Zones), most of the specimens have been

affected by diagenetic compaction and usually one

side is better preserved than the other. All the fossils

are calcified, with caicite crystals commonly present in

the camerae. Oysters are attached to some specimens,

particularly to the umbilicus and appear to be true

epizoans. Specimens are generally dark grey in colour

and the suture line can be observed in most cases.

In the Upper part of the Vaca Muerta Formation

(A. proximus and W. internispinosum Zones) the am-

monites shells are commonly occuring as recrystallized

to white yellowish-white, granulär, calcium carbona-

te. Both the fossils and the matrix consists of the same

material, and the test of the shell is usually preserved.

The suture lines are not preserved in any specimens,

a fact which creates a serious problem in the determi-

nation of taxonomic position.

V. TAXONOMICREVISION

The Classification used here at the generic level is in the suggested taxonomic changes are summarized.

accordance with the Treatise of Invertebrate Paleon- The reasons for these changes are given in the dlscus-

tology (Arkell et al., 1957). Parastreblites Donze & sions of the respective genera and species in the syste-

Enay (1961) is regarded as a genus and not a subgenus matic descriptions.

of Taramelliceras as originally described. In Table I

TABLE I

Revision of Ammonite Species

Previous Classification New Classification

Pseudolissoceras zitteli (Burck.) Arnould-Saget, 1951,

p. 9, PI. I, figs. 12a-c, 13a-c, 14, 16a-c ? Pseudolissoceras pseudooolithicum (Haupt)

Oppelia nimbata Steuer {non Oppel) 1897, p. 74, pl.

VII, figs. 16, 17 Glochiceras steiieri n. sp.

Pseudinvoluticeras decipiens Späth 1925, p. 124 =
S. payeri Douv. {non Toula) 1910, p. 18, pl. III, figs.

3a-b Pseudinvoluticeras douvillei Späth

Virgatosphinctes lotenoensis Weaver, 1931, p. 423, pl.

48, figs. 322, 323 Pseudinvoluticeras douvillei Späth

Virgatosphinctes erinoides Indans (non Burck.) 1954,

p. 109, pl. 15, fig. 1 Pseudinvoluticeras douvillei SvKTH

Virgatosphinctes windhauseni Weaver, 1931, p. 425,

pl. 48, figs. 324, 325 Pseudinvoluticeras windhauseni (Weav.)

n. comb.

Holcodiscus wilfridi Douv., 1910, p. 12, pl. II, fig. 6 . Pseudinvoluticeras (?) wiljridi (Douv.)

Perisphinctes äff. transitorius Burck. [non Oppel), 1903,

p. 40, pl. V, figs. 4-9 Virgatosphinctes evolutus n. sp.

Aulacosphinctes cf. A. transitorius Weaver {non Oppel),

1931, p. 415, pl. 45, fig. 306 Virgatosphinctes evolutus n. sp.

Perisphinctes contiguus Burck. (non Catullo), 1903,

p. 38, pl. IV, figs. 7-10 Virgatosphinctes evolutus n. sp.

Perisphinctes choicensis Burck., 1903, p. 50, pl. VI, figs.

10-12, pl. VIII, fig. 6 Choicensisphinctes choicensis (Burck.)

gen. nov.

Virgatosphinctes cf. ra}a Indans (non Uhlig), 1954,

p. 110, pl. 14, figs. 1-3 Choicensisphinctes choicensis CBvKCK.)

Perisphinctes erinoides BvKCK. \90i, p Choicensisphinctes erinoides (^urck.) n. comb.

Perisphinctes äff. erinus Burck. (non d'ORB.), 1900a,

p. 42, pl. XXV, fig. 1 Choicensisphinctes erinoides (Burck.)

Aulacosphinctes windhauseni Weaver 1931, p. 412, pl.

44, fig. 300 Subdichotomoceras windhauseni (Weav.)

n. comb.

Oppelia (Neochetoceras) waageni Krantz (non Zittel),

p. 434 ? Parastreblites comahuensis n. sp.

Oppelia (Neoochetoceras) waageni Weaver (non Zit-

tel), 1931, p. 399 ? Parastreblites comahuensis n. sp.
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VI. AMMONITEZONESANDCORRELATIONS

The ammonite fauna of the Vaca Muerta Formation

can be grouped into 4 associations which basically cor-

respond to ammonite zones previously established for

the Andean Tithonian by other authors (Burckhardt,

1900a, 1900b, 1903; Weaver, 1931; A. F. Leanza,

1945, 1947; Groeber, 1946; Groeber et al., 1952;

Stipanticic, 1969; H. Leanza, 1973; H. Leanza &;

C. Hugo, 1977). These are the V. mendozanus

Zone, the P. zitteli Zone, the A. proximus Zone and

the W. internispinosum Zone. The first zone is located

in the uppermost Lower Tithonian while the remain-

ing three constitute the Middle Tithonian. Upper

Tithonian Sediments are present in the overlying

Picun Leufu Formation, but their coastal facies

prevented the establishment of an ammonite fauna.

In Cerro Lotena, only Substeueroceras has been

recorded from this Formation (H. Leanza, 1973).

Data from this and previous studies indicate that

the V. mendozanus Zone is not a completely satisfac-

tory one. This is because this species is present only in

very small numbers within the Neuquen and Mendoza
basin, and, moreover, its systematic position is still

rather uncertain. Progress has been made, however,

in the W. internispinosum Zone, where genera which

previously were unknown or poorly documented have

now been identified and described. In Table II, cor-

relations between Cerro Lotena (Neuquen) and

Sierra Azul (Mendoza) are given.

The Virgatosphinctes mendozanus^) Zone

This Zone was originally established by Burckhardt
(1900a, p. 82; 1903, p. 106) as those Sediments con-

taining numerous Virgatosphinctinae in the basal por-

tion of the Vaca Muerta Formation, at the beginning

of the Tithonian transgression in the Neuquen and

Mendoza basin. The type locality is situated in the

region between CaJon del Burro and the Choica River

Valley at the beginning of the Rio Grande, Mendoza
province, Argentina. This zone, which is characteriz-

ed by a notable uniformity throughout the basin, con-

sists of bituminous black shales with common, variably

sized calcareous nodules and concretions, which usual-

ly contain Virgatosphinctinae.

On the basis of studies of several sections of the

Vaca Muerta Formation in the Neuquen and Men-
doza basin, Leanza & Hugo (1977, p. 250) suggested

that the V. mendozanus Zone could be revised. This

zone, which occurs at the base of the Tithonian trans-

gressive sequence across hundreds of kilometers, fre-

quently lacks V. mendozanus itself. In its place,

Choicensisphinctes choicensis is often present. This

species has been recorded in the sections of Cerro

Lotena, Picun Leufü, Malli'n de los Caballos, Malli'n

Quemado, Cajon de Almaza, Bardas Biancas and

Arroyo Cieneguitas. V. mendozanus was found only

in the Puerta Curaco section. It is worth noting that

although Weaver (1931) stated that specimens of

V. mendozanus, particularly in central and southern

Neuquen, constituted up to 75 "In of this assemblage,

he neither ülustrated nor described this species. Ne-

vertheless, on the basis of priority, together with the

fact that Ch. choicensis is an endemic form, the present

author favours retention of the original name, though

noting the rarity of the species and its somewhat un-

certain systematic position.

In Cerro Lotena, the V. mendozanus Zone is 25 m
thick and contains the following ammonites: Pseudin-

voluticeras douvillei Späth, P. windhauseni (Weav.)

n. comb., P. (?) wilfridi (Douv.), Virgatosphinctes

andesensis (Douv.), V. mexicanus (Burck.), V. dense-

plicatus rotundus Späth, V. evolutus n. sp., V. burck-

hardti (Douv.) Choicensisphinctes choicensis (Burck.),

') The history of this species begins with Burckhardt
(1900a, p. 41, pl. 25, figs. 6-8), who figured some specimens

from Portezuelo Montafies as Perisphinctes äff. lothari

Choffat. Three years later, the same author referred to

the same specimens as Virgatites scythicus Vischniakoff
(Burckhardt, 1903, p. 45, pl. VII, figs. 1-8) a determination

which in this case was supported by Pavlow. This latter

Classification was questioned by Douville (1910, p. 7) who,
whcn establishing Virgatites andesensis Douville on the

basis of material from Neuquen, included Virgatites scythi-

cus Burck. (non Vischniakoff) in this species. Burck-
hardt himself (1911a, foot note; 1911b, p. 772) partly

accepted the opinion of Douville in the sense that the spe-

cimens from Portezuelo Montanes did not correspond to

the cited Russian species, but also stated that his Virgatites

scythicus could be included in the synonymic list of V. an-

desensis Douville. Consequently, Burckhardt (1911a,

p. 482, foot note) proposed a new name for the specimens of

Paso Mantanes —Virgatites mendozanus —retaining the

name V. andesensis only for the specimens figured by Dou-
ville in 1910. A few years later, Steiger (1914, p. 502)

included Burckhardt's species in the genus Perisphinctes.

Späth (1927-33, p. 527) also coramented on this problem,

and included the mendozanus species of Burckhardt in the

genus Dorsoplanites. However, five years later, after stu-

dying it in more detail he stated that the similarity with

Dorsoplanites is "probably entirely superficial" (Späth,

1936, p. 72) and "could equally well be included in Virga-

tosphinctes" (Späth, op. cit., p. 29). Recently, R. Enay
(1964, p. 365) included the same species in Siihplanites.

However, the identification of Burckhardt's species as

belonging to the genus Virgatosphinctes, as made by Wea-
ver (1931) Späth (1936), Indans (1954) and many others,

has gained more widespread popularity. Considering the

shortage of material which could throw light on the taxo-

nomic filiation of this enigmatic species, the present author

prefers to place it in Virgatosphinctes retaining in this way
the more widely known name.
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TABLE II

Ammonite Zones in Cerro Lotena and Sierra Azul

Age Ammonites Zones
Cerro Lotena

(Neuquen)

Sierra Azul

(Mendoza)

V
A
L
A
N
G
I

N
I

A
N

B
E
R
R
I

A
S

I

A
N

T

I

T

H

O

N

I

A

N

U

u

u

M

O. curacoensis

N. wkhmanni

S. damesi

A. noduliferum

Ss. koeneni

C. alternans

W. internispinosum

Au. proximus

P. zitteli

V. mendozanus

+

+

+

+

+

+

Abbreviations: O = Olcostepbanus, N = Neocomites, S = Spiticeras, A = Argentiniceras, Ss = Substeueroceras, C =
Corongoceras, W= Windhauseniceras, Au = Aulacosphinctes, P = Pseudolissoceras, V = Virgatosphinctes, L = Lower,

M = Middle, U = Upper.
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Ch. choicensis sutilis n. ssp. and Ch. erinoides (Burck.).

V. mendozanus is absent.

On the basis of the studies of Burckhardt (1900a,

1900b, 1903), Haupt (1907), Krantz (1926, 1928),

Weaver (1931) and Indans (1954) this zone is placed

in the Lower Tithonian. This assignment is confirmed

in the case of Cerro Lotena by the presence of the

genus Pseudinvoluticeras, common in Sediments of

Lower Tithonian age in Somaliland (Späth, 1925),

Madagascar (Collignon, 1960) and Mexico (Verma &
Westermann, 1973). Zeiss (1968) has correlated this

Zone with the uppermost Lower Tithonian Parapalla-

siceras palatinum Zone of the Franconia region.

The Pseudolissoceras zitteli Zone

This Zone, which overlies the V. mendozanus Zone

in the region situated between Cajon del Burro and

the Choica River valley, was proposed by Burckhardt

(1900a, p. 83; 1903, p. 107). It has a wide distribu-

tion throughout the whole Neuquen and Mendoza

basin (cf. Leanza & Hugo, 1977). In Cerro Lotena,

the P. zitteli Zone is 26 m thick and contains numerous

variably sized specimens of P. zitteli, in association

with limited numbers of P. pseudooolithicitm (Haupt),

Glochiceras steueri n. sp., Hildoglochiceras wiedmanni

n. sp. and Parastreblites comahuensis n. sp. Also

present are abundant Laevaptychtis (cf. Closs, 1961a,

b) and vertebrate bones and fish scales (see Windhau-

sen, 1914).

In the chapters dealing with faunal analysis and

systematics descriptions, data are given on the distri-

bution of the genus Pseudolissoceras and its species.

On the basis of the studies by Haupt (1907), Krantz

(1926, 1928), Weaver (1931), H. Gerth (1935),

Groeber (1946), Groeber et al. (1952), Stipanicic

(1969), H. Leanza (1973), and Leanza & Hugo
(1977), the age of the P. zitteli Zone can be taken as

the lowermost Middle Tithonian, although the pre-

sence of the new haploceratids cltscribed in this report

suggests a slightly older age. Considering the upper-

most Lower Tithonian age of the underlying ammoni-

te Zone, the P. zitteli Zone is placed in the lowermost

Middle Tithonian. The same age for the genus Pseu-

dolissoceras had been suggested by Barthel (1962) and

Zeiss (1968). The record of P. zitteli by Arnould-

Saget (1951, 1951a) in the Upper Tithonian of Tuni-

sia does not seem to be concordant with its known
stratigraphic distribution. If the bipartlte division of

the Tithonian stage is used, the P. zitteli Zone would

fall into the Lower Tithonian (cf. R. Enay, 1964,

1972, 1973; J. Wiedmann, 1968; Verma & Wester-

mann, 1973).

The Aulacosphinctes proximus Zone

This Zone is equivalent to the Aulacosphinctes co-

luhrinoides Zone proposed by Burckhardt (1900a,

p. 84; 1903, p. 108), and overlies the P. zitteli Zone.

Following the works from Groeber (1946) and

Groeber et al. (1952), the A. colubrinoides Zone was

renamed as the A. proximus Zone, a name which was

later accepted by Stipanicic (1969), H. Leanza (1973)

and Leanza 8c Hugo (1977). This is the most poorly

defined zone in the Andean Tithonian because,

excluding Subdichotomoceras, Aspidoceras and Pseud-

himalayites it contains no other ammoniie genera.

Moreover, many species of Aulacosphinctes ränge

throughout almost the whole Tithonian Stage. How-
ever, the vertical extent of the A. proximus Zone can

be defined if it is considered as the interval that has as

its base the last representatives of P. zitteli, and as its

top the first occurrence of the species W. internispino-

sum. So defined, this zone at Cerro Lotena is 21 m
thick, and in addition to numerous specimens of

A. proximus, contains Subdichotomoceras sp. juv.

indet, Laevaptychus crassissimus (Haupt), Aspidoceras

andinum (Steuer), A. neuquensis (Weav.), and Pseud-

himalayites steinmanni (Steuer).

The A. proximus Zone has also been identified in

the Chilean part of the Andean geosyncline (Corvalän

& Perez, 1958; Corvalän, 1959). As it occurs

between the P. zitteli and W. internispinosum Zones,

its age accordingly falls into the middle part of the

Middle Tithonian.

The Windhauseniceras internispinosum Zone

This zone was originally proposed by Weaver

(1931, p. 46), who placed it in the Upper Tithonian

sensu lato. Later, A. F. Leanza (1945, table hors de

text) placed this zone in the lowermost Upper Titho-

nian, noting that only Wichmanniceras mirum occur-

red in association with the index species. Arkell

(1956, p. 582), who considered this zone uncorrela-

table with those of the European Upper Tithonian,

placed it in the Middle Tithonian.

Though W. internispinosum is an entirely endemic

form, it is very abundant at Cerro Lotena in the

Upper part of the Vaca Muerta Formation. In this

zone, ammonites have been found which were pre-

viously unknown or poorly documented in the Andean

domain, but which now allow its age to be more pre-

cisely determined. The zone is 38 m thick and con-

tains the following ammonites: Windhauseniceras

internispinosum (Kf^antz), Hemispiticeras äff. H.

steinmani (Steuer), Pachysphinctes americanensis n.

sp., Corongoceras lotenoense Späth, Subdichotomoce-

ras windhauseni (Weav.), 5. araucanense n. sp., Aula-

cosphinctoides äff. A. hundesianus (Uhlig), A. sp.

indet., Parapallasiceras äff. P. pseudocolubrinoides

Oloriz, P. äff. recticosta Oloriz, P. sp. indet. and

Aspidoceras euomphalum Steuer.

Assemblages containing Subdichotomoceras, Pachy-

sphinctes, Aulacosphinctoides and Aspidoceras have

been reported from the Middle Katrol beds of Cutch,

whidi Arkell (1956, p. 388) refers to the Middle Kim-

meridgian with interrogant. In the Tendaguru Group
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of east Africa, Subdichotomoceras and Pachysphinctes

have also been found together, and were referred by

Arkell (1956, p. 335) to the uppermost Kimmeridgian.

Considering the equivalence of the Middle and Upper

Kimmeridgian to the Lower and Middle Tithonian,

and taking into account the stratigraphic posicion of

the W. internispinosum Zone, it is accordingly placed

more properly in the Middle Tithonian than in the

Upper Tithonian. Moreover, the genus Parapallasi-

ceras, which is also present in Cerro Lotena, apparent-

ly never crosses into levels younger than the Middle

Tithonian (cf. Zeiss, 1968). Although the genus Co-

rongoceras is common in the Andean Upper Tithonian

(cf. A. F. Leanza, 1945), C. lotenoense Späth appears

to occur in the Neuquen basin at somewhat lower

levels (cf. H. Leanza, 1973, p. 116; 1975, p. 583). On
the basis of these reasons, the W. internispinosum

Zone is placed in the uppermost Middle Tithonian,

and is probably equivalent to the Burckhardticeras

Zone in the Betic ranges of southern Spain (cf. Oloriz,

1978).

The Upper Tithonian of the Andean domain there-

fore is entirely represented by the Corongoceras alter-

nans and Substeueroceras koeneni Zones. The first

zone, proposed by A. F. Leanza (1945), appears inme-

diately above the W. internispinosum Zone and pro-

bably is equivalent to the Berriasella delphinensis

Zone of southeast France, and to the lower part of the

"Virgatosphinctes" transitorius Zone of the Alpine

region (cf. Enay, 1964). The Substeueroceras koeneni

Zone is equivalent to the Berriasella chaperi Zone of

southeast France and to the upper part of the „Virga-

tosphinctes" transitorius Zone of the Alpine region.

Therefore, the C. alternans and S. koeneni Zones can

easily be correlated with the European Ardesclan.

As noted above, the Upper Tithonian is represented

at Cerro Lotena in the overlying Picun Leufu For-

mation. However, this formation lacks the ammoni-

tes so common in more pelagic facies, such as in the

Sierra Azul in the southern part of Mendoza. In

Table III the ammonite zonation of the Andean Ti-

thonian is given.

TABLE III

Ammonite Zonation of the Andean Tithonian

Age Ammonite Zones Fossils

T

H

O

N

I

A

N

U

P

P

E

R

M

I

D

D

L

E

L

O
W
E

R

SUBSTEUEROCERAS
KOENENI

Aulacosphinctes azulensis Leanza, A. mangaensis (Steuer), Pectinati-

tes (?) striolatus (Steuer), Berriasella fraudans inflata Leanza, B. inae-

quicostata Gerth, Parodontoceras calistoides (Behr.), Aspidoceras

longaevum Leanza, Substeueroceras exstans Leanza, Blanfordiceras

vetustum (Steuer), Himalayites andinus H. Leanza, Spiticeras acutum
Gerth.

CORONGOCERAS
ALTERNANS

Micrancanthoceras tapiai Leanza, M. lamberti Leanza, B. pastorei

Leanza, B. australis Leanza, B. krantzi Leanza, B. hardensis Krantz,
B. (?) delhaesi Leanza.

WINDHAUSENICERASPachysphinctes americanensis H. Leanza, Hemispiticeras äff. H. stein-

INTERNISPINOSUM manni (Steuer), Subdichotomoceras araucanense H. Leanza, S. wind-
hauseni (Weav.), Parapallasiceras äff. pseudocolubrinoides Oloriz,

P. äff. P. recticosta Oloriz, P. sp. indet., Aulacosphinctoides äff.

A. hundesianus (Uhlig), Aspidoceras euomphalum Steuer, Corongo-
ceras lotenoense Späth.

AULACOSPHINCTES
PROXIMUS

Subdichotomoceras sp. juv. indet. Pseudhimalayites steinmanni (Steu-

er), Aspidoceras andmumSteuer, A. neuquensis '^^PlW., Laevaptycljus

crassissimus (Haupt).

PSEUDOLISSOCERAS
ZITTELI

VIRGATOSPHINCTES
MENDOZANUS

Pseudolissoceras pseudooolithicum (Haupt), Glochiceras steuert H. Le-

anza, Hildoglochiceras wiedmanni H. Leanza, Parastreblites coma-
huensis H. Leanza.

Pseudinvoluticeras douvillei Späth, P. windhauseni (Weav.), P. (?)

wilfridi (Douv.), Choicensisphinctes choicensis (Burck.), Ch. choicen-

sis sutilis H. Leanza, Ch. erinoides (Burck.), Virgatosphinctes ande-

sensis (Douv.), V. mexicanus (Burck.), V. burckhardti (Douv.), V. den-

seplicatus rotundus Späth, V. evolutus H. Leanza, Subplanites ma-
largüensis Späth.
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VII. SYSTEMATICDESCRIPTIONS
Measurements and abbreviations

All measurements are in millimeters and include

the Ornament. With rare exceptions they are taken on

the internal mold. The abbreviations employed in the

systematic descriptions are as follows:

D = maximum diameter at a given growth stage

U = diameter of umbilicus measured at seam

H = height of the whorl measured in the plane of

coiling

W= maximum width of whorl at right angles to

the plane of coiling

In most cases, measurements are given only for the

figured and better preserved specimens.

The suture line abbreviations are the following:

E = external lobe

L = lateral lobe

U = umbilical lobe

Repositories

All specimens studied in this report are deposited at

the Geological Survey of Argentina (Servicio Geolo-

gico Nacional, Republica Argentina), with the excep-

tion of 3 specimens from the F. von Huene collection

at the University of Tübingen, Germany.

The following abbreviation are employed:

S.G.N. = Servicio Geologico Nacional, Republica

Argentina.

G.P.I.T. = Institut und Museum für Geologie und

Paläontologie Tübingen, Germany.

Gypsum copies of the specimens figured in this

report are also deposited at the Tübingen Institute.

Order AMMONOIDEAZittel, 1884

Suborder AMMONITINAHyatt, 1889

Superfamily HAPLOCERATACEAEZittel, 1884

Family HAPLOCERATIDAEZittel, 1884

Genus PSEUDOLISSOCERASSpäth, 1925

Type species. —Neumayria zitteli Burck-
HARDT, 1903, p. 55, pl. 10, figs. 1, 2. SD Roman, 1938,

p. 176.

In the genus Pseudolissoceras two groups with

distinctive diaracteristics can be clearly distin-

guished: the Pseudolissoceras zitteli group and the

Pseudolissoceras rasile group.

Both groups have in common a characteristic suture

line, with E and L wide but not deep; both the width

and depth of the E/U saddle equivalent to almost

half of the E/L saddle. The second lateral saddle

(E/U) is diagnostic and clearly differs from that of

the genus Haploceras Zittel, 1870 (type species: Am-
monites elimatus Oppel, in Zittel, 1868, pl. 13, (figs.

la —c, SD Späth, 1923) which displays an E/U saddle

larger and higher than the E/L saddle (cf. Schinde-

wolf, 1963, p. 379, text fig. 208).

The group of P. zitteli (Burckhardt, 1903, p. 55,

pl. 10, figs. 1 —8) is characterized by very involute

Shells (U/D = 0.18 to 0.26), ornamentation with fine

falcoidal Striae, whorl sections higher than wide, and

sharp umbilical borders. The following species have

been placed in this group: P. zitteli (Haupt, 1907,

pl. 7, figs. 3a, b; 4a, c), P. zitteli (Krantz, 1928, pl. 1,

fig. 6), P. zitteli (Weaver, 1931, pl. 43, fig. 291), P. cf.

zitteli (Imlay, 1942, pl. 4, figs. 1, 3, 4, 7, 8, 11, 12),

P. zitteli (Oloriz, 1978, pl. 2, fig. 12, text fig. 43),

P. advena (Späth, 1950, pl. 6, figs. 9—10), P. concorsi

(Donze & Enay, 1961, pl. 1, fig. 1, text fig. 4), P. ba-

varicum (Barthel, 1962, pl. 2, figs. 7—9) and P. zit-

teli (Verma & Westermann, 1973, pl. 26, figs. 3—5,

text figs. 12—13).

The group of P. rasile (Oppel, 1865, p. 549; in

Zittel, 1870, p. 55, pl. 4, figs, 2, 3) is characterized by

more evolute whorls (U/D = 0.22 to 0.36), smooth

tests, somewhat inflated shells, whorl sections almost

as wide as high, and the absence of sharp umbilical

borders. This group differs from Haploceras only in

its suture line (cf. supra); the morphology of the shells

is almost identical. The following species have been

placed in this group: P. rasile inflatum (Zittel, 1870,

pl. 4, figs. 2), P. rasile planiusculum (Zittel, 1870,

pl. 4, figs. 3a—c) which was reported by Behrendsen

(1892, p. 388) from Rodeo Viejo and Malargüe (Men-

doza, Argentina), P. planiusculum (Zittel) (Avram,

1976, pl. 7, figs. 5a, b; pl. 8, figs. 2a, b, text fig.

10a —c), P. subrasile (Burckhardt, 1906, pl. 34, figs.

8—11) and P. pseudooolithicum (Haupt, 1907, pl. 8,

figs. 2a—c). It is possible that P. zitteli of Arnould-

Saget (1951, pl. 1, figs. 12 —14, 16) also belongs to this

group (see Barthel, 1962, p. 14).

In the Cerro Lotena section, 55 specimens attributed

to P. zitteli have been found; only 3 specimens have

been identified as P. pseudooolithicum.

Pseudolissoceras zitteli (Burckhardt, 1903)

PI. 1, Figs. la —b, 2a—b, Text-Figs. 2a and 3.

1903 Neumayria Zitteli Burckhardt, p. 55, pl. 10, figs.

1-8.

1907 Neumayria Zitteli Burckhardt —Haupt, p. 200.

pl. 7, figs. 3a-b, 4a-c.

1925 Pseudolissoceras zitteli (Burckhardt) —Späth, p
113 (Gen. nov.).

1926 Haploceras (Pseudolissoceras) Zitteli (BurckhardtI
—Krantz, p. 436, pl. 17, figs. 4, 5.
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Figure 2: Whorl scctions of Haploccratidae and Oppeliidae.

i: Pseiidolissoceriis zitteli.S.CN.SSSy/l; b: P. pseudoooli-

thicum, S.G.N. 7327/1; c: Htldoglochiceras wiedmanni

n. sp., G.P.I.T. 1545/1 (Holotype); d: Glochiceras steuert

n. sp., S.G.N. 7333/5 (Paratype); e: Parastreblites coma-
huensis n. sp., S.G.N. 7326. (Holotype). Natural size.

1928 Haploceras (Pseudolissoceras) Zitteli (Burckhardt)
—Krantz, p. 18, pl. 1, fig. 6.

1931 Pseudolissoceras zitteli (Burckhardt) —Weaver,
p. 401,pl. 43, fig. 291.

1938 Haploceras (Pseudolissoceras) Zitteli (Burckhardt)
—Roman, p. 176, pl. 16, fig. 170 (Reproduction of

Burckhardt's original: pl. 10, figs. 1,2; 1903).

1942 Pseudolissoceras cL P. zitteli (Burckhardt) —Imlay,

p. 1443, pl. 4, figs. 1, 3, 4, 7, 8, 11, 12.

1950 Pseudolissoceras zitteli (Burckhardt) —Späth, p.

101,pl. 6, figs. 8a-c.

1973 Pseudolissoceras zitteli (Burckhardt) —Verma &
Westermann, p. 168, pl. 26, figs. 3-5, text figs. 12-13.

1978 Pseudolissoceras zitteli (Burckhardt) — Oloriz,

p. 34, pl. 2, fig. 12, te.xt fig. 43.

Material. — 55 specimens, mostly well pre-

served. S.G.N. 7325/1—2; S. G. N. 7331/1—4, 6;

S.G.N. 7333/1—4; S.G.N. 7334/1—4; S.G.N. 8887/

1—2; S.G.N. 8897/1; S.G.N. 8920/1—4; S.G.N.

8938/1—3; S.G.N. 8925/1—21; S.G.N. 8926/1—9.

The specimens illustrated in plate 1, figs. la —b and

2a—b, correspond respectively to numbers S.G.N.

7325/1 and S.G.N. 7333/1.

Description. — The largest specimen has a

diameter of 124 mm(S.G.N. 7334/1) and the smallest

a diameter of only 12.8 mm(S. G. N. 1925/14). The

diameters of the remaining samples transitionally

Cover the ränge between these extremes. The shell is

involute. On the average, the umbilicus of the smaller

specimens occupies 18 »/o of the shell diameter, and up

to 26 */o in the larger specimens. The most extreme

ratios were measured in specimens S.G.N. 7333/1

(U/D = 0.13) and S.G.N. 7334/1 (U/D = 0.27).

TTiis latter ratio belongs to the specimen of maximum
size (diameter = 124 mm). These data clearly show

the tendency for the shell to become more evolute

with age.

Whorl sections are higher than wide (text-fig. 2a).

Umbilical borders become sharper with increase in

shell size: smaller specimens show rounded umbilical

borders, while larger ones exhibit an umbilical slope

which is strongly inclined and sometimes almost verti-

cal. The flanks are gently convex and the periphery

sligthly rounded. In some specimens whose tests have

been preserved it is possible to observe very fine

somewhat falcoidal Striae.

The suture line (text-fig. 3) coincides exactly with

that originally described by Burckhardt (1903, p. 55).

The E/L saddie is wide and is divided by an accessory

lobe in two asymmetrical parts. The L lobe is very

shallow and somewhat less wide than E/L. The E/U
saddie has a width almost equivalent to half the E/L

saddie, and also is divided by a small lobe into two

asymmetrical parts. There are also two U lobes (U,

and U3) whidi are not very elaborate.

Figure 3: Suture line of Pseudolissoceras zitteli (Burck.), S.G.N. 7325/1. X3.
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Measurements (better-preserved specimens only)

Specimen n° D U U/D H W H/W

S.G.N.
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Figure 4: Suture line of Pseudolissoceras pseiidooolithkum

(Haupt), S.G.N. 7328/2. X6.

Measurements.

Specimen n^ D U U/D H W H/W

S.G.N.
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Ammonites nimbatus Oppel, 1863, p. 191, pl. 52,

figs. 5a, b). Tlie genus Hildoglochiceras Späth, 1924

(type species: Hecticoceras latistrigatum Uhlig, 1903,

p. 27, pl. 2, figs. 4a, c; pl. 3, fig. 5) is much more evolu-

te and exhibits a deep lateral groove and, as well,

subplanate flanks. "Paraglochkeras" Collignon, 1960

(type species not designated) does not have a deep

lateral groove, but has a whorl shape more evolute

and inflated than the true Glochiceras.

Specifically, the specimen appears to be identical to

Oppelia nimbata Steuer {non Oppel) (1897, p. 74,

pl. 7, figs. 16 and 17) from Arroyo Cieneguitas, Men-

doza, Argentina. However, this species diflfers from

the genotype, G. nimbatum (Oppel, op. cit.), as it shell

is much more compressed, and the strongly crenulate

lateral bands is in a position nearer to the umbilical

border. For these reasons, it is proposed to designate

the specimen as G. steuert n. sp., with Oppelia nimbata

Steuer, 1897, non Oppel, 1863, as type species.

G. steueri n. sp. has closer affinities with the group

of G. fialar Burckhardt (non Oppel) (1906, p. 77,

pl. 19, figs. 1—19; pl. 20, figs. 6, 12, 14, 15) from Ma-

zapil, Mexico, but differs from these forms in having a

more compressed and involute shell. The authentic

G. fialar (Oppel, 1863, p. 205, pl. 53, figs. 6a—c)

differs from G. steueri in being more evolute and in

displaying small crenulations around the periphery.

G. angustiumbilicatMn Imlay (1939, p. 26, pl. 7, figs.

4—6), although bearing some similarities, clearly

differs in having a distinct umbilical border and a

strongly inclined umbilical slope. G. somaUcumSpäth

(1925, p. 114, pl. 16, fig. 7) is also more evolute and

has a distinct umbilical border and wider lateral band.

Finally, G. parabolistriatum Krantz (1926, p. 434,

pl. 15, figs. 3, 4) from Arroyo Loncoche, Mendoza,

Argentina, has a more inflated shell, with whorls

wider than high, and also a much wider lateral band.

Occurrence. — Lower part of the Vaca

Muerta Formation. Bed 3 of the Cerro Lotena sec-

tion, in association with P. zitteli and H. wiedmanni.

A g e. —Lowermost Middle Tithonian. P. zitteli

Zone.

Genus HILDOGLOCHICERASSpäth, 1924

Type species. —Hecticoceras latistrigatum

Uhlig, 1903, p. 27, pl. 2, fig. 4a—e; pl. 3, fig. 5.

Hildoglochiceras wiedmanni n. sp.

PI. 1, Figs. 4a —b; Text-Figs. 2c and 5.

Holotype. —H. wiedmanni H. Leanza n. sp.,

figuredin PI. 1, Figs. 4a—b. G.P.I.T. 1545/1.

Locus typicus. — Cerro Lotena, Neuquen

province, Argentina.

Stratum typicum. — Lower part of the

Vaca Muerta Formation.

Derivatio nominis. — In honour to the

outstanding ammonitologist, Prof. Dr. Jost Wied-

MANN, University of Tübingen, Germany.

Diagnosis. —Small shell, strongly evolute.

Whorl section somewhat compressed. Subplanate

flanks. Rounded umbilical border and convex peri-

phery. Ornamentation smooth, with the presence of

a lateral groove in the upper third of the flanks.

Somewhat below the groove there is a linguiform

parabola directed towards the aperture. Suture line

simple, with the E/L saddle very wide and the L lobe

narrow and deep.

Material. —One complete specimen, very well

preserved. Almost half of the last whorl belongs to

the body chamber. G.P.I.T. 1545/1.

Description. — Small evolute shell, with

umbilicus wide and shallow. U/D ratio = 0.40.

Whorl section somewhat compressed, subrectangular

in shape, with rounded borders (text-fig. 2c). Umbili-

cal slope gently inclined. Subplanate flanks and

rounded periphery. Ornamentation characterized by

a nitid and narrow groove in the upper third of the

flanks. In addition, very fine Striae form a biconvex

parabola, producing in the middle part of the flank,

just below the groove, a linguiform process which pro-

jects towards the aperture.

The suture line (text.-fig. 5) is very simple, with the

E/L saddle very wide and the L lobe narrow and

deep; very poorly-developed accessory elements.

a a

Figure 5: Suture line of Hildoglochiceras wiedmanni n. sp., G.P.I.T. 1545/1. X6.
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Measurements. —

Specimen n° D U U/D H W H/W

G.P.I.T. 1545/1 22 9 0.40 9 6 1.5

R e ma r k s. —The evolute shell with subplanate

flanks and the presence of che characteristlc lateral

groove allow assignment of the specimen to the genus

Hildoglochkeras Späth, 1924 (type species: Hectico-

ceras laüstrigatum Uhlig, 1903, p. 27, pl. 2, figs.

4a—e; pl. 3, fig. 5). Originally, the specimen was

catalogued in the collections of the University of Tü-

bingen as Haploceras n. sp. äff. tenuifalcatum, a spe-

cies described more than 100 years ago by Neumayr

(1873, p. 162, pl. 31, figs. 6a—b) from the Aspidoce-

ras acanthicum Zone. However, this Classification

does not appear to be correct as Neumayr's species

does not have the lateral groove on the flanks.

Instead, the specimen is more similar to Haploceras

cf. tenuifalcatum Haupt (non Neumayr) (1907,

p. 201) from Cerro Lotena, which bears lateral

grooves. Haupt compared his material with Ammo-
nites lingulatus Quenstedt (1858), which is actually

included in Glochiceras (cf. Ziegler, 1958). However,

the Classification of this ammonite in either Glochice-

ras or Haploceras does not appear to be correct be-

cause the first genus has a completely smooth test,

without ornamentation, while the second one is always

mudi more involute. For these reasons, the specimen

is placed in Hildoglochiceras. Specifically, the dosest

form is H. tentiicostnlatum Collignon (1960, pl. 145,

fig. 568, 569) from Madagascar, but this species is

more involute and shows some ribbing in the upper

part of the flanks. With respect to the other known

species of Hildoglochiceras, the differences are still

more obvious. For this reason, the specimen is con-

sidered as a new species named H. wiedmanni n. sp.

Occurence. —Lower part of the Vaca Muerta

Formation. Bed 3 of the Cerro Lotena section, in as-

sociation with P. zitteli and G. steneri.

Age.
Zone.

Lowermost Middle Tithonian.

UrS

P. zitteli

Family Oppeliidae Bonarelli, 1884

Subfamily Taramelliceratinae Späth, 1928

Genus Parastreblites Donze Sc Enay, 1961

Type species. —Oppelia tenuilobata (Oppel)

var. circumnodosa Fontannes, 1879, p. 23, pl. 3, fig. 6.

Parastreblites comahuensis n. sp.

PI. 1, Figs. 6a —c; Text-Figs. 2e and 6

? 1926 Oppelia(Neochetoceras)WaagemZvn^i. —Yis.MiT:z,

p. 434.

? 1931 Oppelia (Neoochetoceras) waageni Zittel —
Weaver, p. 399.

Holotype. — Parastreblites comahuensis

H. Leanza n. sp., figured in PI. 1, Figs. 6a—c. S.G.N.

7326.

Locus typicus. — Southern slope of Cerro

Lotena, province of Neuquen, Argentina.

Stratum typicum. — Lower part of the

Vaca Muerta Formation. P. zitteli Zone.

Derivatio nominls. —From Comahue, an

araucan name for the region lying between the Colo-

rado and Limay-Negro Rivers, and occupying the

province of Neuquen and part of the provinces of

La Pampa and Rio Negro.

Diagnosis. —Shell strongly involute, com-

pressed, with whorl section higher than wide. Umbi-

licus narrow and very deep. Venter rather acute but

rounded. Ornamentation characterized by fine Striae

which describe a falcoidal trajectory over the flanks.

Suture line with L lobe narrow and much deeper than

the E lobe, and 3 accessory lobes (Uj, Uj and U^ = S).

Material. — One specimen. S.G.N. 7326:

phragmocone very well preserved.

Description. —Because only one specimen

was found, little can be added to the diagnosis. The

most distinctive features are its suture line (text-

fig. 6), similar to that of the genus Parastreblites, and

its very narrow and deep umbilicus, which represents

only 11 "/o of the shell diameter. The umbilical slope

is vertical. The maximum width is in the upper part

of the internal third of the flanks (text-fig. 2e). The

periphery is narrowly rounded. The test is smooth

except for some weak Striae which cross the flanks fal-

Figure 6: Suture line of Parastreblites comahuensis n. sp., S.G.N. 7326/1. X2.
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coidally. The suture line (text-fig. 6) shows an narrow

L lobe and 3 accessory lobes (Uj, U3 and U4 = S).

Measurements. —

Specimen n= D U U/D H W H/W

S.G.N. 7326 90 iO 0.11 53 28 1.89

Remarks. —The specimen resembles "Oppelia"

waageni Zittel (1870, pl. 19, fig. 1) in its lack of

ornamentation and in its whorl section, which has a

rather narrowly rounded venter. In addition the

suture line of both displays three accessory elements.

However, the specimen from Cerro Lotena clearly

differs in having a deeper and narrower umbilicus.

The species waageni of Zittel was included by Späth

(1925, p. 117, footnote) in the genus Neochetoceras

(type species: Ammonites steraspis Oppel, 1863,

p. 251, pl. 69, figs. 1 —9). This author implicitly con-

sidered Neochetoceras to include not only forms with

an acute venter, but also those with a rounded venter.

Later, Donze & Enay (1961, p. 52) transferred "Op-

pelia" waageni to Parastreblites, originally created by

this authors as a subgenus of Taramelliceras, con-

sidering Oppelia tenuilobata (Oppel) var. circitmno-

dosa Fontannes (1879, p. 23, fig. 6) as type species.

Donze & Enay stated that its suture line was inter-

mediary between Taramelliceras (type species: Am-

monites trachynotus Oppel, 1863, pl. 56, fig. 4) and

Metahaploceras Späth, 1925 (type species: Ammonites

lingulatus nudus Quenstedt, 1887, p. 852, pl. 92,

fig. 55) (cf. Holder, 1955, p. 59).

Specifically, the specimen closely resembles P. waa-

geni (Zittel), and, to a lesser extent, P. similis (Späth,

1925, p. 116, pl. 15, figs. 4a, b). However, the speci-

men clearly differs in its deeper and narrower umbili-

cus and in its almost smooth test. P. hölderi Donze

& Enay (1961, p. 55, pl. 4, fig. 1, text-fig. 8) also

differs by having a somewhat more sculpturated test

with falcoidal ribbing. For these reasons, the speci-

men is proposed as the type of a new species named

P. comahuensis n. sp., its essential features being a shell

shape and suture line similar to those of Parastreblites,

and a smooth test with deep and narrow umbilicus.

Weaver (1931, p. 399) as well as Krantz (1926,

p. 434) have described but not figured some specimens

from Cerro Lotena referred to as Oppelia (Neocheto-

ceras) waageni. However, judging by their descrip-

tions, these forms probably belong to P. comahuensis

n. sp.

Occurence. —Lower part of the Vaca Muerta

Formation. Bed 5 of the Cerro Lotena section, in

association with P. zitteli.

A g e. —Lowermost Middle Tithonian. P. zitteli

Zone.

Superfamily PERISPHINCTACEAESteinmann,

1880

Family PERISPHINCTIDAE Steinmann, 1890

Subfamily VIRGATOSPHINCTINAESpäth, 1925

Genus PSEUDINVOLUTICERASSpäth, 1925

Type species. —Pseudinvoluticeras somali-

cum Späth, 1925, p. 141, pl. 15, figs. 7a —c, text-

fig. 10.

The genus Pseudinvoluticeras is characterized by an

involute shell, vertical umbilical slope and groups of

fine ribs which commence in periumbilical swellings

which with the age show a tendency to become smooth

and distant. The following originally described or

subsequently transferred species are known: P. soma-

licum Späth (1925, p. 141, pl. 15, figs. 7a—c, text-

fig. 10), P. douvillei Späth, 1925 (= Simbirskites bar-

botanus Douville non Lahusen, 1910, p. 17, pl. 3,

figs. 4a, b), P. mozambicum Collignon (1960, pl. 159,

fig. 631) and P. cf. P. mozambicum Collignon (Verma

& Westermann, 1973, p. 182, pl. 29, fig. 1).

The species found in Cerro Lotena, named P. wind-

bauseni (Weaver) n. comb., can now be added to this

list.

"P. decipiens" Späth (1925, p. 134; 1950, p. 115),

originally based on Simbirskites payeri Douville

non TouLA (1910, p. 18, pl. 3, figs. 3a, b), is considered

for reasons given below as synonymous with P. dou-

villei Späth. In the same species is also included

"Virgatosphinctes lotenoensis" Weaver (1931, p. 423,

pl. 48, figs. 322, 323) and "Virgatosphinctes erinoi-

£^65" InDANS no« BURCKHARDT(1954, p. 109, pl. 15,

fig. 1).

Pseudinvoluticeras douvillei Späth, 1925

PI. 3, Figs. 3a—b, 5a—b; PI. 4, Figs. 2a—b,

Text-Figs. 7a and 8.

1910 Simbirskites barbotanus Douville («on Lahusen),

p. 17, pl. 3, fig. 4a-b.

Simbirskites payeri Douville (non Toula), p. 18,

pl. 3, figs. 3a-b.

1925 Pseudinvoluticeras douvillei Späth, p. 134 (sp. nov.)

(= S. barbotanus Douv. non Lahusen).

Pseudinvoluticeras decipiens Späth, p. 134, (sp. nov.)

( = S. payeri Douv. non Toula).

1931 Virgatosphinctes lotenoensis Weaver, p. 423, pl. 48,

figs. 322, 323.

1954 Virgatosphinctes erinoides Indans (non Burckhardt),

p. 109, pl. 15, fig. 1.

Material. — 14 specimens in general well pre-

served. S.G.N. 8904/1 —3: three well preserved

phragmocones without body Chamber. S.G.N. 8885/1

:

fragment of body chamber. S.G.N. 8894/1: phrag-

mocone not well preserved, without body chamber.

S.G.N. 8903/1 —3: three small phragmocones, well

preserved. S.G.N. 8912/3: small phragmocone frag-

ment. S.G.N. 8899/1 —4: four phragmocones, poorly
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Figure7: Whorl sections of Virgatosphinctinae. a: Pseudoinvoluticeras douvillei, S.G.N. 8904/1;

b: P. windhauseni, S.G.N. 8900/2; c: Virgatosphinctes mexicanns, S.G.N. 8883; d: V. andesen-

sis, S.G.N. 8894/2; e: V. densepUcatus rotundus, G.P.I.T. 1545/2; f: Pseiidinvoliiticeras (?)

wilfridi, S.G.N. 8898/1; g: V. evolutus n. sp., S.G.N. 8901/1 (Holotype); h: Chokensisphinctes

choicensis sutilis n. ssp., S.G.N. 8902/1 (Holotype); i: Ch. choicensis, S.G.N. 8905/3; j: Ch. eri-

noides, S.G.N. 8885/2; k: Pachysphinctes americanensis n. sp., S.G.N. 8952/1 (Holotype);

I; Suhdichotomoceras araucanense n. sp.,S.G.'H. Wi5!\ (Holotype); m: S. windhauseni, S.C^.
8940/2; n: Aulacospbinctoides äff. A. hundesianus, S.G.N. 8934/1; o: Parapallasiceras sp. indet.,

S.G.N. 8942/2; p: P. äff. pseudocolubrinoides, S.G.N. 8947/1 ; q: P. äff. recticosta, S.G.N. 8942/5.

Natural size.
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preserved. S.G.N. 8884/3: phragmocone Fragment,

poorly preserved.

Description. —Medium size shell, inflated

and involute, with a whorl overlap ranging from

28 "/o to 30 "/o with regard to the diameter of the

shell. The whorls are regularly higher than wide,

with a H/W ratio ranging from 1.06 to 1.10. Tlie

whorl section is subtrapezoidal, but with rounded

periphery (text-fig. 7a). The maximum width is at the

umbilical border. The umbilicus is narrow and very

deep, and the umbilical slope, of diagnostic value, is

high and almost vertical. The flanks and the umbili-

cal slope form a rect angle with rounded border, and

they are slightly convex, converging to a gently

rounded periphery.

The internal whorls are somewhat depressed, and

therefore wider than high. Ornamentation is charac-

terized by fine, mostly biplicate ribs and to a lesser

Proportion virgate ribs. Projected constrictions are

also present.

In the last whorl, particularly in the body Chamber,

the ornamentation dianges its aspect due to the forma-

tion of periumbilical swellings. In the last whorl

there is an average of 30 periumbilical primary ribs,

from which originate bundles containing 3 to 4 fine

ribs, the more anteriorly-situated being more prorsira-

diate, with the posteriorly-situated somewhat rursira-

diate. Between these bundles are intercalated secon-

dary ribs which readi the middle of the flank; the

shape of these ribs is similar to that of the primary

ribs. Both types of ribs cross the venter without Inter-

ruption. The ribbing in the last part of the body

Chamber becomes gradually smooth, until only the

umbilical swellings remain. In the last whorl there is

a total of about 1 10 primary and secondary ribs.

The suture line (text-fig. 8) is very elaborate; the L
lobe is slightly deeper than the E lobe. The E/L

saddle is higher and wider than the E/U saddle, and

both are asymmetrically divided by two accessory

lobes. There are also three elaborate U lobes (U,, U3
and U^).

Figure 8: Suture line of Pseudinvoluticeras douvillei Späth, S.G.N. 8904/2. X3.

Measurements.
mens only)

Specimen n° D

"S. barbota-

nus" Douv. 89

'S. payeri" Douv. 84

8904/1 83

8904/2 68

8904/3 67

8905/1 94

8894/1 72

8885/1 97

8903/1 58

(better-preserved speci- Specimen n° D U U/D H W H/W

S.G.N.

S.G.N.

S.G.N.

S.G.N.

S.G.N.

S.G.N.

S.G.N.

U U/D H W H/W

25

25

24

21

20

29

21

28

17

0.28

0.29

0.28

0.30

0.29

0.30

0.29

0.28

0.29

37

32

30

38

31

45

24

34

30

28

36

29

42

22

1.08

1.06

1.07

1.05

1.06

1.07

1.09

S.G.N.

S.G.N.

S.G.N.

S.G.N.

8903/2

8903/3

8899/1

8899/4

42

49

52

37

12

15

15

11

0.28

0.30

0.28

0.29

22

24

20

15

20

21

?

14

1.10

1.10

1.07

Remarks. — The material described here can

be included in the genus Pseudinvoluticeras Späth,

1925 (type species: P. somalicum Späth, 1925, pl. 15,

figs. 7a—c, text-fig. 10), but differs from the genotype

in being slightly less involute and also less densely

ribbed. On the other hand, it strongly resembles

P. douvillei Späth, 1925 (= Simbirskites barhotanus
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DouviLLE non Lahusen, 1910, p. 17, pl. 3, figs. 4a, b)

in all at its morphologic diaracteristics.

"P. decipiens" Späth (1925, p. 134), based on "Sim-

hirskites payeri" Douville non Toula (1910, p. 18,

pl. 3, figs. 3a, b) is apparently cospecific with the

species douvillei of Späth. In the original description

of "S. payeri", Douville (1910, p. 18) stated that

"La forme generale, le profil de la coquille, la dimen-

sion de l'ombilic, les dimensions et disposition des

cotes ombilicales et externes chez l'adulte son tout a

fait comparables aux elements correspondants de

l'esp^ce que nous venons de rapporter ä S. barbo-

tanus". The essential difference which influenced

Douville to separate this "species" appears to be

"
. . . la ornamentation tres caracteristique de la partie

jeune" (op. cit., p. 18). As can be seen in the speci-

mens figured by Douville, the only ones he had

available for study, the internal whorls are impossible

to compare, because in the specimen of pl. 3, fig. 4a

they are entirely covered. Furthermore, "S. payeri"

has the test preserved only in the first fourth of the

last whorl, while "S. barbotanus" has it entirely pre-

served. This would explain the very slight differences

in the ornamentation of both specimens. The dif-

ferent U/D ratios (0.28 for "S. barbotanus and 0.29

for "S. payeri") fall within the ränge of Variation of

the species described here. It is for these reasons that

these two "species" are considered here to be cospeci-

fic.

As mentioned above, Späth (1925, p. 134 and 142)

considered "S. barbotanus" Douville {non Lahusen)

as the type species of P. douvillei, and "S. payeri"

Douville (non Toula) as the type species of P. deci-

piens. On the basis of the analysis made above, and

retaining the name of P. douvillei because it is better

known and has priority in the paper by Späth (op. cit.,

p. 134), it is clear that "S. payeri" falls into the syno-

nymic list of P. douvillei.

Another specimen that can also be included in

P. douvillei, as already suggested by Späth (1950,

p. 115), is "Virgatosphinctes lotcnoensis" Weaver

(1931, p. 423, pl. 48, figs. 322, 323), found by Weaver

6.5 km to the west of Cerro Lotena.

"Virgatosphinctes erinoides" Indans non Burck-

HARDT(1954, p. 109, pl. 15, fig. 1), from Portezuelo del

Burro, Mendoza, Argentina, can also be included in

P. douvillei Späth. Indans herseif noted the strong

analogy between this form and "S. payeri" Douville

and, in fact, it resembles much more P. douvillei than

the true "Perisphinctes" erinoides of Burckhardt

(1903, p. 51, pl. 8, fig. 1), a form mudi more evolute

that is included in this study in the new genus Choi-

censisphinctes.

P. mozambicum Collignon (1960, pl. 159, fig. 631)

differs from P. douvillei in being more involute and in

having weaker periumbilical swellings. Finally,

P. windhauseni (Weaver) has a more compressed shell

and is much more densely ribbed.

Occurence. —Lower part of the Vaca Muerta

Formation. Bed 2 of the Cerro Lotena section. Vir-

gatosphinctinae Beds. Occurs in association with

Virgatosphinctes andesensis, V. mexicanus, V. burck-

hardti, V. evolutus n. sp., V. denseplicatus rotundus,

P. windhauseni, P. (?) wilfridi, Choicensisphinctes

choicensis, Ch. choicensis sutiiis and Ch. erinoides.

A g e. —Uppermost Lower Tithonian. V. mendo-

zanus Zone.

Pseudinvoluticeras windhauseni (Weaver, 1931)

n. comb.

PI. 3, Fig. 2, 4a—b; Text-Fig. 7b.

1931 Virgatosphinctes windhauseni Weaver, p. 425, pl. 48,

figs. 324, 325.

Material. — 15 specimens, mostly fragments,

not very well preserved. S.G.N. 8900/1 —10: phrag-

mocone fragments, poorly preserved. S.G.N. 8912/

1 —2: two phragmocone fragments. S.G.N. 8884/2:

phragmocone fragment. S.G.N. 8893/1 —2: incom-

plete phragmocone, badly preserved.

Description. —Shell of medium size, slightly

inflated and involute. The diameter of umbilicus

ranges from 23 */o to 26 "/o of the whorl overlap. The

umbilicus is narrow and deep, and the umbilical wall

almost vertical; the flanks and the umbilical wall form

a rect angle with rounded border. The whorl section

is elliptical, with somewhat convex flanks converging

rapidly to a widely convex periphery (cf. text-fig. 7b).

Tlie maximum width is at the umbilical border. In

the internal whorl the ornamentation is characterized

by very fine, regularly spaced ribs, which begin in the

umbilical wall, crossing it in a somewhat rursiradiate

direction. At the umbilical border, they gradually

turn towards the aperture; on the flanks they clearly

project and cross the venter without Interruption.

Near the base of the middle third of the flank, the

ribs begin to bi- or triplicate, but maintain the same

prominence.

In the last part of the body chamber there is a ten-

dency towards formation of periumbilical swellings,

and also a gradual decrease in the prominence of the

ribbing, leading to the formation of smoother surfaces.

Because of the fragmentary preservation of the ma-

terial, the number of ribs could not be established

exactly; it is estimated as consisting of 50 primaries

and 130 secondaries. The poor preservation also pre-

cluded determination of the suture line.
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Measurements. — (better preserved speci-

mens only)

Specimen n° D U U/D H W H/W
"V. "windhauserti

Weav., spec. n° 1 85 20 0.23 19 18.5 1.02

S.G.N. 8900/2 49 11 0.22 22 20 1.10

S.G.N. 8900/3 50 12 0.24 22 20 1.10

S.G.N. 8900/4 57 14 0.24 25 19 1.31

S.G.N. 8900/5 51 12 0.23 22 20 1.10

S.G.N. 8900/6 30 7 0.23 13 13 1.00

Remarks. — The coiling of the shell, narrow

and deep umbilicus, almost vertical umbilical slope,

and ribbing with a tendency to form periumbilical

swellings and smooth surfaces in the body chamber,

together suggest that the material can be included in

the genus Psendinvoluticeras.

Specifically, it shows very close correspondence to

"Virgatosphinctes" windhauseni Weaver (1931,

p. 425, pl. 48, figs. 324, 325), which was also found by

Weaver in the Cerro Lotena area. Therefore, the

name P. windhauseni (Weaver) n. comb, is proposed.

None of the species of Pseudinvoluticeras known to

date shows such fine and dense ribbing as the described

material. This characteristic is therefore considered to

be of diagnostic value.

"Virgatosphinctes" (Lithacoceras) tenuilineatus

Indans (1954, p. 103, pl. 13, figs. 1, 2), contrary to the

view of DoNZE &c Enay (1961, p. 70), falls more pro-

perly in Pseudinvoluticeras than in Lithacoceras, and

appears to be closely related to P. windhauseni.

Occurrence. — Lower part of the Vaca

Muerta Formation. Bed 2 of the Cerro Lotena section

(Virgatosphinctinae Beds), in association with Virga-

tosphinctes andesensis, V. mexicanus, V. burckhardti,

V. evolutus, V. denseplicatus rotundus, Pseudinvoluti-

ceras douvillei, P. (?) wildfridi, Choicensisphinctes

choicensis, Ch. choicensis sutilis and Ch. erinoides.

A g e. —Uppermost Lower Tithonian. V. men-

dozanus Zone.

Pseudinvoluticeras (?) wilfridi (Douville, 1910)

PI. 5, Figs. 3a—b; Text-Fig. 7f.

1910 HolcodiscHs wilfridi Douville, p. 12, pl. 2, fig. 6.

1954 Virgatosphinctes wilfridi (Douville) — Indans,

p. 107, pl. 13, fig. 3.

Material. —One specimen. S.G.N. 8898/1:

phragmocone well preserved, but internal whorls not

very apparent.

Description. —The shell is discoidal, small

and relatively involute. The umbilicus is narrow and

deep. The U/D ratio = 0.31. The whorls are

somewhat inflated and wider than high. The umbili-

cal wall is strongly inclined, almost vertical. The

umbilical wall and the flanks form a rectangle with

rounded edge. The flanks are subplanate and rapidly

converge to a widely-rounded periphery. The orna-

mentation is characterized by fine and dense ribbing.

The ribs commence in the umbilical slope, where they

are somewhat rursiradiate. At the umbilical border

they bend forward, describing a sigmoidal trajectory

over the flanks. The ribbing is characterized by dico-

tomic or virgatotomic branching at different heights

on the flanks. The branched ribs maintain the same

prominence as the primaries, and cross the venter

without Interruption. In the last volution there are

three rather unclear constrictions, anteriorly bordered

by a simple rib and posteriorly by virgate bundles.

The suture line could not be detected.

Measurements. —
Specimen n° D U U/D H W H/W

S.G.N. 8898/1 45 14 0.31 17 21 0.80

Remarks. —The specimen, which consists of

the internal whorls of the phragmocone, is surpri-

singly similar to that figured as "Holcodiscus" wil-

fridi by Douville (1910, p. 12, pl. 2, fig. 6). This

species, coincidently, is also based on an incomplete

phragmocone which only shows the internal whorls.

The specimen figured by Indans (1954, p. 107, pl. 13,

fig. 3) is also very similar. A problem arises as to

where this species should be generically placed, be-

cause its attribution to the genus Virgatosphinctes

Uhlig, as madeby Indans (1954) —perhaps influenced

by the words of Uhlig (1911a, p. 542) —does not

appears to be acceptable. Although this species

resembles Virgatosphinctes of the denseplicatus group,

the similarity is only superficial because its whorl sec-

tion is somewhat more inflated, the umbilical slope is

almost vertical and the shell is more involute, all

features which are absent in Virgatosphinctes. The

enigmatic species wilfridi of Douville could also be

included either in the genus Aulacosphinctoides or

Pseudinvoluticeras. Uhlig himself, in discussing the

inclusion of Douville's species in his genus Virgato-

sphinctes, stated with regard to "V." wilfridi that

"Vielleidit bildet diese Art das Jugendstadium des

Simbirskites payeri R. Douv." Uhlig, 1911a, p. 542).

As mentioned above, "S. payeri" is actually included

in Pseudinvoluticeras.

In view of the lack of material, the specimen des-

cribed here is provisionally attributed to the genus

Pseudinvoluticeras with interrogant, though bearing

in mind the problem outlined above.

Perisphinctes (Aulacosphinctes) wilfridi Burck-

HARDTnon Douville (1921, p. 51, pl. 17, figs. 1 —3)

has no relation to the form described here and is pro-

bably an Aulacosphinctoides (cf. Späth, 1927 —33,

p.533).

Occurrence. — Lower part of the Vaca

Muerta Formation. Bed 2 of the Cerro Lotena sec-
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tion (Virgatosphinctinae Beds), in association with

V. andesensis, V. mexicanus, V. burckhardti, V. evolu-

tus, V. denseplicatus rotundus, P. douvillei, P. wind-

hauseni, Ch. cboicensis, Ch. choicensis sutilis and Ch.

erinoides.

A g e. —Uppermost Lower Tithonian. V. men-

dozanus Zone.

Genus VIRGATOSPHINCTESUhlig, 1910

Type species. — Perisphinctes (Virgato-

sphinctes) broilii Uhlig, 1910, p. 336, pl. 91, figs.

la— d. SDR. DouviLLE, 1910a, p. 737.

The controversial and variable genus Virgato-

sphinctes, whidi was originally described by Uhlig

(1910) from the Spiti Shales of India, has been the

subject of much discussion, and, until recently, its

presence in the Andean domain has not been fully ac-

cepted (cf. R. Enay, 1972, p. 374).

Before beginning any analysis of the problem, it is

worthwhile to recall the words of Uhlig himself in

the introduction of his subgenus Virgatosphinctes,

stating that "... In no other group is the variability

so great as in the present one; every character under-

goes an almost incredible degree of fluctuation.

Hardly a single specimen resembles another one in

every detail..." (Uhlig, 1910, p. 308). Although

Virgatosphinctes was immediately typified by R. Dou-
viLLE (1910a, p. 737), who designated V. broilii

Uhlig as the type species, the words of Uhlig did not

lost their import to those dealing with this polifacetic

genus, and were reiterated by Späth (1927 —33, p. 532

and followings) in his description of the Jurassic

cephalopod fauna of Cutdi.

It should be noted that Uhlig himself (1910, p. 312,

1911a, 1911b) had suggested that many of the forms

previously figured as Virgatites by Burckhardt (1903)

could be included in the genus Virgatosphinctes,

though this point of view was strongly rejected by

Burckhardt (1911a, 1911b, 1930).

Although the Andean Virgatosphinctes appears to

be a group with variable characteristics (cf. Steiger,

1914, p. 497 and following), most specimens clearly

display the diagnostic features of this genus. In any

case, it is not reasonable to refute the presence of

Virgatosphinctes in the Andean Tithonian if sudi Hi-

malayan forms as Attlacosphinctoides, Torquati-

sphinctes, Aulacosphinctes, Himalayites and Sitbdicho-

tomoceras are accepted without reservation. The
Cerro Lotena section ha yielded several examples of

Virgatosphinctes, represented by the species V. ande-

sensis, V. mexicanus, V. burckhardti, V. denseplicatus

rotundus and V. evolutus n. sp., which are described

below.

It is also worth noting that afFinities exist between

Virgatosphinctes and Sttbplanites. As stated by the

author who defined the latter genus "the resemblances

of this group with the true Virgatosphinctes is often

dose" (Späth, 1925, p. 120). However, when Späth

established the genus Subplanites (type species: Virga-

tosphinctes reisi Schneid, 1914, p. 163, pl. 6, fig. 2), he

did not give an adequate diagnosis and therefore it

was the subject of much misinterpretation among later

authors. Späth himself, while describing the Jurassic

fauna of Cutch, stated that the forms described under

Subplanites (v. gr. 5. elegans, S. adeloides, S. ? fle-

xuosHs) "are more closely allied to Perisphinctes con-

tiguus (Zittel) Uhlig" (Späth, 1927—33, p. 468)

than to the typical reisi-schlosseri-subdanubiensi;

group of Neuburg, "... but the frequent confusion

of contiguus-Y\ks species of Subplanites with the true

Virgatosphinctes shows that the two genera are closely

similar at certain stages".

More recently. Holder (in Berckhemer & Holder,

1959, p. 51) placed Virgatosphinctes reisi Schneid, the

type species of Subplanites, in the synonymic list of

Perisphinctes (Virgatosphinctes) rupellianus. The

cited examples clearly show that the two genera are

closely related.

Although many specimens from Cerro Lotena

resemble Subplanites, it appears more reasonable to

include them in Virgatosphinctes on the basis of (1):

whorl section, which is subcircular and somewhat de-

pressed in most cases, a feature atypical of Subplani-

tes, and (2): suture line, which is relatively simple in

contrast to that of Subplanites, where the accessory

lobe dividing the E/U saddle is strongly oblique and

the U lobes are mudi more elaborate.

For the above reasons, the present author includes

some specimens from Cerro Lotena in the genus Vir-

gatosphinctes, though bearing in mind its close affini-

ties with the genus Subplanites.

Virgatosphinctes mexicanus (Burckhardt, 1906)

PI. 2, Figs. la —b; Text-Fig. 7c.

1906 Virgatites mexicanus Burckhardt, p, 115, pl. 31,

figs. 5-9.

1910 Virgatites mexicanus Burckhardt —Douville, p. 8,

pl. 1, figs. 1-2.

1954 Virgatosphinctes mexicanus (Burckhardt) —Indans,

p. 113, pl. 18, fig. 1.

Material. — One specimen. S.G.N. 8883:

phragmocone fragment with remains of body chamber.

Description. — Discoidal shell, rather evo-

lute, with the whorls overlapping the external third of

the Hanks of the precedents. U/D ratio = 0.44.

Whorl section subelliptical, somewhat higher than

wide (text-fig. 7c). Umbilical slope inclined, umbilical

border rounded, with slightly convex flanks converg-

ing to a rounded periphery. The umbilicus is wide

and relatively deep. Ribbing on the internal whorls,

with probable bifurcation at the external third of the
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flank. In the last whorl the ribbing becomes vir-

gatomous. The virgate ribs commence at different

heights on a projected primary rib; a further division

occurs at a level somewhat higher on the flanks. Con-

strictions are also präsent, and are prorsiradiate, and

anteriorly-bordered by a stronger rib. The suture line

could not be observed.

Measurements. —
Specimen n° D U U/D H W H/W

S.G.N. 8883 95 42 0.44 31 28 1.10

Remarks. —All of the described morphologi-

cal characteristics agree with those of the genus Vir-

gatosphinctes Uhlig (1910). Speclfically the specimen

strongly resembles Virgatosphinctes mexicantcs

(BURCKHARDT, 1906, p. 115, pl. 31,figs. 5—9).

The specimens figured by Douville (1910, p. 8,

pl. l,figs. l,2)andlNDANS(1954, p. 113, pl. 18, fig. 1)

from the provinces of Neuquen and Mendoza, re-

spectively, belong without doubt to Burckhardt's

species, though the specimens from Neuquen are

somewhat more densely ribbed in the internal whorls.

Occurence. —Lower part of the Vaca Muerta

Formation. Bed 2 of the Cerro Lotena section (Vir-

gatosphinctinae Beds), in association with V. andesen-

sis, V. burckhardtl, V. evoluttis, V. densepUcatus

rotundus, P. douvillei, P. windhanseni, P. (?) wilfridi,

Ch. chokensis, Ch. choicensis sutilis and Ch. erinoides.

A g e. —Uppermost Lower Tithonian. V. men-

dozanus Zone.

Virgatosphinctes andesensis (Douville, 1910)

PI. 2, Figs. 5a —b; Text-Figs. 7d and 9.

1910 Virgatites andesensis Douville, p. 17, pl. 1, figs. 3a-b,

4a-f.

1931 Virgatosphinctes andesensis (Douville) —Weaver,

p. 422, pl. 47, figs. 313, 314; pl. 48, figs. 318—321.

1954 Virgatosphinctes andesensis (Douville) — Indans,

p. 111, pl. 13, fig. 9; pl. 16, figs. 1—5.

1958 Virgatosphinctes andesensis (Douville) —Corvalän,

p. 43, pl. 8, figs. 18a, b.

Material. —One specimen. S.G.N. 8894/2:

phragmocone well preserved, with two thirds of the

last whorl belonging to the body chamber. One side

somewhat deteriorated and crushed.

Description. —Discoidal shell, evolute. U/

D ratio = 0.41. Whorl section suboval, somewhat

higher than wide (text-fig. 7d). Umbilical slope

strongly inclined, umbilical border rounded with

slightly convex flanks converging to a rounded peri-

phery. The body chamber occupies two thirds of the

last whorl. The ornamentation is well defined, and

composed of prominent primary ribs that commence

near the base of the umbilical slope, where they are

somewhat rursiradiate. At the umbilical border they

become narrow and more prominent, crossing the

internal part of the flank prorsiradiately and the

external part radially. The ribs display a slight

inflection in the middle part of the flank. There is

also a virgatotomic branching of the ribs at different

heights on the flanks. A given rib can be divided into

two in the lower part of the flank. A further division

occurs at a level somewhat higher on the flanks, as

was described by Uhlig (1910, p. 306) in his diagnosis

of Virgatosphinctes. This type of division becomes

more evident towards the aperture of the shell, parti-

cularly at the body chamber. In the phragmocone, it

is more common to find bi- or trifurcate ribs. The

virgate ribs situated anteriorly project strongly, while

the posterior ones are radial or somewhat rursiradiate.

There are also intercalatory ribs which disappear on

the internal third of the flank. The virgate and inter-

calatory ribs cross the venter without Interruption. In

the last whorl there are 42 primary ribs and 107 se-

condary ribs on the periphery. In the body diamber

a nitid constriction is present which is first projected

and then radial, and which is anteriorly bordered by a

fine, prominent rib.

The suture line (text-fig. 9) has E and L lobes of the

same depth, the E/L saddle is wider than the E/U
saddle and there are two somewhat oblique U lobes of

decreasing depth.

U.

Figure9: Suture line of Virgatosphinctes andesensis (Douv.), S.G.N. 8894/2. X3.
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Measurements. —
Specimen n° D U U/D H W H/W

S.G.N. 8894/2 96 40 0.41 33 31 1.06

Remarks. —On the basis of the diagnosis of

Virgatosphinctes (cf. Douville, 1910a, p. 737;

Arkell et al., 1957, p. L 330), the specimen can be

assumed to belong to this genus. The whorl section,

rate of whorl overlap, umbilical slope, and the rib-

bing characterized in the internal whorls by bi- or tri-

cotomic brandiing and in the external ones by virgato-

tomic brandiing as described by Uhlig, indicate that

the specimen can unquestionably be included in the

genus Virgatosphinctes.

Specifically, it closely resembles V. andesensis

(Douville, 1910, p. 17, pl. 1, figs. 3a—b; 4a—f),

but it resembles even more the specimens attributed to

the same species by Weaver (1931) and Indans (1954),

in whose respective illustrations a rather notable va-

riability in the ornamentation can be observed. In

the described specimen, as well as in those figured by

the above authors, the umbilicus is somewhat nar-

rower than that of the larger specimen of Douville

(1910, pl. 1, fig. 3a), though this difference may be

only an apparent one because the umbilical border of

the Douville species is partially covered by matrix

which prevents Observation of the line of coiling. The

specimen of this study is almost identical to that fig-

ured by Weaver (1931, pl. 47, f^gs. 313 and 314),

which also comes from Cerro Lotena.

"Virgatosphinctes" sanchezi Verma & Westermann

(1973, p. 185, pl. 32, pl. 33, pl. 34, f5g. 2, text-fig. 15)

from the Tithonian of Sierra Catorce, Mexico, has an

inverted ontogeny with regard to Virgatosphinctes,

showing transposed stages of ornamentation, that is,

virgate ribs occur in the young stage while simple and

bipartite ribs are present in the adult stage.

Occurrence. — Lower part of the Vaca

Muerta Formation. Bed 2 of the Cerro Lotena section

(Virgatosphinctinae Beds), in association with V. me-

xicanits, V. burckhardti, V. evolutus, V. denseplicatus

rotundus, P. douvillei, P. windhauseni , P. (?) wilfridi,

Ch. cboicensis, Ch. choiccnsis sutilis and Ch. erinoides.

A g e. —Uppermost Lower Tithonian. V . mendo-

zanns Zone.

Virgatosphinctes burckhardti (Douville 1910)

PI. 5, Figs. 2a—b.

1903 Virgatites äff. Quenstedti Burckhardt {non Rouill),

p. 42, pl. 6, figs. 104.

1910 Virgatites Burckhardti Douville, p. 10 (sp. nov.).

1910 non Perispbinctes (Virgatosphinctes) Burckhardti

Uhlig, p. 332, pl. 62, figs. 3a-c.

1954 Virgatosphinctes (Lithacoceras ?) burckhardti (Dou-

ville) —Indans, p. 103, pl. 13, figs. 4—5.

Material. —One specimen. S.G.N. 8896/1:

well-preserved incomplete phragmocone, with remains

of body Chamber.

Description. —Medium size shell, moder-

ately evolute. U/D ratio = 0.35. Whorl section

depressed, with the maximum width at the umbilical

border. Umbilical slope strongly inclined, umbilical

border rounded and flanks slightly convex, converging

to a widely rounded periphery. The ornamentation

is fine, densely ribbed and typically virgate. The

primary ribs commence at the umbilical seam, and

cross the umbilical slope rursiradiately. At the umbi-

lical border they become stronger, and on the flanks

they are prorsiradiate. In the internal third of

the flank, the ribs shows virgatotomic branching,

resulting in new divisions in the upper third of the

flanks. In the last half of the last whorl there are

21 primary ribs at the umbilical border and 72 secon-

daries on the periphery. All the ribs cross the venter

without Interruption. Constrictions are usually pre-

sent, following the direction of the ribbing. They are

generally anteriorly bordered by a single rib. The

suture line could not be observed.

Measurements. —
Specimen n° D U U/D H W H/W

S.G.N. 8896/1 57 20 0.35 21 25 0.84

Remarks. —The specimen coincides in its mor-

phological characteristics with the genus Virgato-

sphinctes Uhlig. Specifically, it shows close affinities

with V. burckhardti (Douville, 1910, p. 10), which

is based on "Virgatites a£f. quenstedti" Burckhardt

non RouiLL (1903, p. 42, pl. 6, figs. 1—4). The spec-

imen figured by Indans as Virgatosphinctes (Lithaco-

ceras ?) burckhardti (see synonymic list) also coincides

with the described specimen.

V. densistriatus (Steuer, 1897, p. 62, pl. 15, figs. 8

to 10) differs in its less evolute shell and more distant

primaries. Also V. denseplicatus (Waagen, 1875,

p. 201, pl. 45, figs. 3a—b; pl. 55, figs. la—b) is also

a closely similar form, but difters in its larger evolu-

tion and denser, less prominent ribbing. V. haughtoni

Späth (1927—33, p. 534, pl. 77, fig. 6) from Madagas-

car and "Perispbinctes" aguilari Burckhardt (1906,

p. 110, pl. 27, figs. 6—9) from Mexico are also close

species, but they differ from V. burckhardti in its less

vigorous primaries, which are more distant and less

projected.

It is worth noting that "Perispbinctes" (Virgato-

sphinctes) burckhardti Uhlig (1910, p. 332, pl. 62,

figs. 3a-c) is a species which is more closely allied to

Subplanites, and does not belong to the Douville

species described here.

Occurence. — Lower part of the Vaca

Muerta Formation. Bed 2 of the Cerro Lotena section
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(Virgatosphinctinae Beds), in association with V. me-

xicanus, V. andesensis, V. evolutus, V. denseplkatm

rotundus, P. doitvillei, P. windbausem, P. (?) wilfridi,

Ch. choicensis, Ch. choicensis suülis and Cb. erinoides.

A g e. —Uppermost Lower Tithonian. V. men-

dozanus Zone.

Virgatospbinctes denseplicatus rotundus Späth, 1931

PI. 2, Figs. 2 and 3; Text- Fig. 7e.

1931 Virgatosphinctes denseplicatus (Waagen) var. rotiinda

Späth —in Späth, 1927-33, p. 532, pl. 96, figs. 3a-b;

pl. 102, fig. 4.

1954 Virgatosphinctes cf. denseplicatus (Waagen) var. ro-

tunda Späth —Indans, p. 106, pl. 21, fig. 1.

Material. —Two specimens. S.G.N. 8905/1

:

well preserved phragmocone, with the last part of the

last whorl somewhat crushed. G.P.I.T, 1545/2: very

well preserved phragmocone.

Description. —The shell is discoidal and

rather small. Umbilicus relatively narrow but not

deep. U/D ratio = 0.35 to 0.39. Umbilical slope

strongly inclined, umbilical border rounded, and

flanks gently convex, gradually converging to a

rounded periphery. Whorl section subelliptical and

somewhat wider than high (text-fig. 7e). Ornamen-

tation dense and formed of fine ribs that commence in

the middle of the umbilical slope; in the flank they are

somewhat prorsiradiate and they cross the periphery

without Interruption. Virgatotomic and dicotomic

branching of the ribs occurs in the last whorl. Con-

strictions are also present, and are anteriorly bordered

by a rib of similar prominence to the others. The su-

ture line could not be observed.

Measurements. —
Specimen n° DU
S.G.N. 8905/1 57 20

G.P.I.T. 1545/2 46 18

R e ma r k s. — In shape the described specimen

closely resembles V. denseplicatus (Waagen, 1875,

p. 201, pl. 46, figs. 3a, b; pl. 55, figs. la, b), and cor-

responds exactly to the variety rotundus of Späth

(1931, p. 532, pl. 96, figs. 3a, b; pl. 102, fig. 4). Späth

stated that "It is possible that this variety also includes

the inmature form figured in PI. 102, fig. 4, although

its umbilicus is somewhat too narrow" (Späth, 1927

to 33, p. 533). The specimen described in this study

appears to be identical to this inmature form referred

to by Späth.

V. denseplicatus (Waagen) from west Pakistan,

figured by Fatmi (1972, p. 346, pl. 9, figs. la— b),

also closely resembles the described material.

V. densistriatus (Steuer, 1897, p. 63, pl. 15, figs. 8

to 10) also resembles this variety, although it was sug-

U/D
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whidi is fossilized in limestone. The last volution con-

tains 49 primary ribs whidi commence at the umbilical

slope, where they are rursiradiate. They bend

forward on the umbilical border, and are prorsiradiate

on the flanks. In the portion of the last whorl cor-

responding to the phragmocone, almost all the pri-

mary ribs are divided in two branches, both of the

same prominence. In this portion, two or three inter-

calatory ribs are also preserved, whidi extend from

the external part of the shell to the middle of the

flanks.

There are also two examples of virgatotomic

branching whidi are limited anteriorly by constric-

tions. In the portion of the whorl belonging to the

body diamber, numerous virgate and triplicate exam-

ples of ribbing are observed, but only one case of

bifurcation is present, located at the beginning of the

body diamber. Tliree nitid constrictions are also

present in this portion of the volution; they are limited

anteriorly by a single rib and posteriorly by trifurcate

or virgate ribs.

The suture line, preserved in a septum linking with

the body diamber, shows a trifid L lobe of almost the

same depth as the E lobe. The E/L and E/U saddles

are not very elaborate and are separated by small

lobes into two asynimetrical saddles. There are also

two U lobes whidi are somewhat oblique and not very

elaborate.

Measurements. —
Specimen n° D U U/D H W H/W

S.G.N. 8901/1 106 46 0.43 35 38 0.92

Remarks. —This new species is closely related

to Perisphinctes äff. transitorius Burckhardt {non

Oppel) (1903, p. 40, pl. 5, figs. 4—9) and Perisphinc-

tes contiguus Burckhardt {non Catullo) (1903, p. 38,

p. 4, figs. 7—10), both from Casa Pindieira, southern

Mendoza, Argentina. It differs only in its more

depressed whorl sections, perhaps because they repre-

sent younger ontogenetic stages. Therefore, these two

species are included in the synonymic list.

It is possible that "Aulacosphinctes" cf. transito-

rius Weaver {non Oppel) (1931, p. 415, pl. 45, fig. 306)

also belongs to the newly-described species.

"Perisphinctes äff. pseudolictor" Choffat (Burck-

hardt, 1903, p. 36, pl. 5, figs. 1 —6), later renamed by

Späth as Subplanites malargiiensis, is a form super-

ficially similar to V. evolutus n. sp. differing only in

its more compressed whorls and its more elaborate

suture line.

With regard to the evolute Virgatosphinctes des-

cribed by Uhlig from the Spiti Shales, V. evolutus

n. sp. strongly resembles V. haydeni Uhlig (1910,

p. 334, pl. 61, figs. 2a, d). With respect to the species

from Madagascar, V. rouselli Collignon (1960, pl. 157,

fig. 630) it is the closer related species.

Occurrence. — Lower part of the Vaca

Muerta Formation. Bed 2 of the Cerro Lotena sec-

tion (Virgatosphinctinae Beds), in association with

V. andesensis, V. mexicanus, V. burckhardti, V. dense-

plicatHs rotundus, P. douvillei, P. windhauseni, P. (?)

wiljridi, Ch. choicensis, Ch. choicensis sutilis and

Ch. erinoides.

A g e. —Uppermost Lower Tithonian. V. men-

dozanns Zone.

Genus CHOICENSISPHINCTESnov.

Type species. — Perisphinctes choicensis

Burckhardt, 1903, p. 50, pl. 6, figs. 10—12; pl. 8,

fig. 6.

Diagnosis. — Discoidal, somewhat inflated

and rather evolute shell. Whorl section subtrapezoi-

dal, with rounded borders, wider than high. Orna-

mentation of the internal whorls regularly biplicate.

Outer whorls display strong, prominent and projected

primary ribs. Periumbilical swellings originate from

bundles of 4 to 10 fine equally spaced, somewhat pro-

jected secondary ribs whidi cross the venter without

Interruption. No virgatotomic branching occurs.

Constrictions are present. Suture line has trifid L lobe

as deep as E, and E/L saddle wider and higher than

E/U saddle. Two U lobes are present which are very

simple and not oblique.

Locus typicus. — Area between Cajon del

Burro and the Choica-River valley, at the beginning

of the Rio Grande river, Mendoza province, Argen-

tina.

Stratum t y p i c u m. — Lower part of the

Vaca Muerta Formation. V. mendozanus Zone.

Derivatio nominis. —After the species of

Burckhardt, P. choicensis, whidi is itself named after

the Choica River, its locus typicus.

Discussion. —Choicensisphinctes gen. nov. is

here proposed to include those ammonites having an

inflated and rather evolute shell of olcostephanid

aspect, and ornamentation characterlzed by bundles of

4 to 10 ribs. These forms constitute an homogeneous

stock including the species "P" choicensis, "P." eri-

noides and "P." äff. erinus of Burckhardt (1903).

It is worth recalling that Uhlig himself (1911a, p. 542)

had already suggested that the cited species of

Burckhardt could be grouped as a determinate group

of ammonites.

With regard to "P." choicensis, Douville (1910a,

p. 738) stated that it could not be placed in the so-

called Andean Virgatites, which was later transferred



33

to Virgatosphinctes. Moreover, Uhlig (1910, p. 336)

pointed out that Burckhardt's species could be dif-

ferentiated from his genus Virgatosphinctes (v. gr.

V. krafti Uhlig) "by its narrower umbilicus, trapezoid

cross section, simpler suture and much more numerous

branch ribs".

The species erinoides of Burckhardt (1903, p. 51,

pl. 8, figs. 1 —4) was included successively in the

genera Olcostephanus (Burckhardt, 1930, p. 111, 112),

Aulacosphinctes (Weaver, 1931, p. 417), Pararasenia ?

(Späth, 1927 —33, p. 469) and Virgatosphinctes

(Indans, 1954, p. 109), but none of these generic

attributions appears to be plausible. However, as

shown below, it can probably be included in Choicen-

sisphinctes.

Finally, P. äff. erinus (D'Orb.) Burckhardt (1903,

p. 52, pl. 9, figs. 1 —2; pl. 8, fig. 5), which was later

renamed by Burckhardt himself (1930, p. 110) as

Craspedites limitis, probably incorrectly, can also be

included more properly in Choicensisphinctes.

Choicensisphinctes gen. nov. differs from Virgato-

sphinctes Uhlig, 1910 (type species: V. broilii Uhlig,

Sd Douville, 1910a), in addition to the differences

already pointed out by Uhlig, in its more inflated

shell, its strongly inclined umbilical wall, and the

absence of virgatotomic branching.

The genus Psendinvoluticeras Späth, 1925 (type

species: P. somaUcumSpäth, 1925) in some cases shows

a similar ornamentation, but it is always more invo-

lute.

Choicensisphinctes therefore represents a transi-

tional form between Virgatosphinctes and Pseudinvo-

liiticeras: it exhibits the coiling of the former, but an

ornamentation more similar to the latter.

Other genera which show close affinities with

Choicensisphinctes gen. nov. are Sublithacoceras, Pha-

nerostephanus and Usseliceras. Sublithacoceras

Späth, 1925 (type species: Perisphinctes penicillatus

Schneid, 1915) is much more compressed and shows a

tendency towards smooth surfaces in the body

Chamber. The suture line is also much more elaborate.

Phanerostephanus Späth, 1950 (type species: P. sub-

senex Späth, 1950) is more involute and displays

periumbilical swellings without ribbing in the last

whorls. Finally, Usseliceras Zeiss, 1968 (type species:

U. franconicitm Zeiss, 1968), from south Franconia

area, is very similar with regard to the ornamentation,

but differs in being much more compressed, with

whorls higher than wide.

Occurrence. —Very common in the basal

beds of the Vaca Muerta Formation within the

Neuquen and Mendoza basin. Bed 2 of the Cerro

Lotena section (Virgatosphinctinae Beds).

A g e. —Lower Tithonian. V. mendozanus Zone.

Choicensisphinctes choicensis (Burckhardt, 1903)

PI. 2, Figs. 4a—b; Text-Fig. 7i.

1903 Perisphinctes choicensis Burckhardt, p. 50, pl. 6,

figs. 10-12;pl. 8, fig. 6.

1931 Aulacosphinctes cf. A choicensis (Burckhardt) —
Weaver, p. 414.

1954 Virgatosphinctes cf. ra]a Uhlig —Indans, p. 110,

pl. 14, fig. 1-3.

Material. — One specimen. S.G.N. 8905/3:

phragmocone with remains of body chamber, very

well preserved.

Description. —Discoidal shell of medium

size, moderately inflated and rather evolute. U/D
ratio = 0.36. Whorl section subtrapezoidal with

rounded borders, a little wider than high (text fig. 7i).

The maximum width occurs at the umbilical border.

The umbilical slope is strongly inclined, the umbilicus

wide and rather deep.

The flanks are gently convex and rapidly converge

to a rounded periphery. The ornamentation is dia-

racterized by strong and projected primary ribs that

show small radial periumbilical swellings which are

more pronounced near the aperture. In the last volu-

tion there are 28 to 32 primaries, each of which gives

rise to bundles of 4 to 7 secondary ribs, all having the

same prominence and an equal spacing. The ribs are

somewhat prorsiradiate, especially those more ante-

riorly situated, and cross the periphery without Inter-

ruption. In the last whorl there are constrictions, two

of which are very clear; these are anteriorly bordered

by a more prominent and projected simple rib, and

posteriorly bordered by the more anterior of the

secondary ribs. The suture line has a trifid L lobe as

deep as E, with an E/L saddle wider and higher than

the E/U saddle. There are also two U lobes which

are very simple and not oblique (see Burckhardt,

1903,pl. 6,fig. 12).

Measurements. —

Specimen n^ D U U/D H W H/W

Ch. choicensis

(BuRCK., 1903) 78 29 0.37 32 34 0.94

S.G.N. 8905/3 66 24 0.36 24 26 0.92

Remarks. — The described specimen cor-

responds exactly to "Perisphinctes" choicensis

Burckhardt (1903, p. 50, pl. 6, figs. 10—12; pl. 8,

fig. 6), which is the type species of Choicensisphinctes

gen. nov. It is very probable that "Aulacosphinctes"

cf. "A." choicensis, described by Weaver (1931,

p. 414) belongs to the species described here. This

form also comes from Cerro Lotena (Weaver, op. cit.,

p. 415). On the other band, "Virgatosphinctes" cf.

ra]a Indans non Uhlig (Indans, 1954, p. 110, pl. 14,

figs. 1 —3), from southern Mendoza, Argentina, shows
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the morphological characteristics of Choicensisphinc-

tes in terms of ornamentation and whorl shape.

Parapallasiceras ? Dantibisphinctes ? n. sp., lydi-

stratiforme Zeiss (1968, p. 110, pl. 20, fig. 1), com-

pared by Zeiss (Op. cit., p. 115) to Virgatosphinctes

cf. raja Indans {non Uhlig), appears to be very closely

related to Choicensisphinctes.

Occurrence. — Lower part of the Vaca

Muerta Formation. Bed 2 of the Cerro Lotena section

(Virgatosphinctinae Beds), in association with V. an-

desensis, V. mexicanus, V. burckhardti, V. denseplica-

tus rotiindtis, V. evolutus, P. doiivillci, P. windhauseni,

P. (?) wiljridi, Ch. chokensis sutilis and Ch. erinoides.

Ch. chokensis is the commonest species found at the

base of the Tithonian transgression within the

Neuquen and Mendoza basin. It had been found by

the author in the sections of Cerro Lotena, Picun

Leufu, Malh'n de los Caballos, Malli'n Quemado,

Cajon de Almaza (Neuquen province), Bardas

Biancas and Arroyo Cienegultas (Mendoza province).

A g e. —Uppermost Lower Tithonian. V. men-

dozanus Zone.

Chokensisphinctes chokensis sutilis n. ssp.

PI. 3, Figs. la— b, PI. 4, Fig. 3; Text-Fig. 7h.

Holotype. — Choicensisphinctes choicensis

sutilis H. Leanza n. ssp., figured in PI. 3, Figs. la —

b

ofthispaper. S.G.N. 8902/1.

Paratype. —Choicensisphinctes choicensis su-

tilis H. Leanza n. sp., figured in PI. 4, Fig. 3 of this

paper. S.G.N. 8902/2.

Locus typicus. — Southern slope of Cerro

Lotena, province of Neuquen, Argentina.

Stratum typicum. — Lower part of the

Vaca Muerta Formation. V. mendozanus Zone.

Derivatio nominis. — After the fine and

elegant ribbing.

Diagnosis. —Shell discoidal, somewhat evo-

lute, with wide umbilicus and strongly inclined umbi-

llcal slope. Whorl section subquadrangular, and as

high as wide. Ornamentation in the internal whorls

composed of very fine and dense ribbing, mostly with

dicotomic branching. In the outer whorls are strong

and somewhat irregularly-spaced and projected pri-

mary ribs, with periumbllical swellings which arise

from bundles of 5 to 9 fine and projected secondary

ribs. Constrictions are present.

Material. —Two specimens. S.G.N. 8902/1:

phragmocone with remains of body chamber, very

well preserved, but lacking the test (Holotype).

S.G.N. 8902/2: phragmocone fragment and body

Chamber, laterally crushed (Paratype).

Description. — Discoidal and somewhat

evolute shell. U/D ratio = 0.36. The umbilicus is

wide and rather deep. The whorl section (text-fig. 7h)

is subquadrangular, and as high as wide. The umbili-

cal slope is strongly inclined. The Internal whorls are

ornamented by fine and elevated ribs which are very

densely spaced, most of them with dicotomic branch-

ing. In the last whorl the ribs commence in the mid-

dle of the umbilical wall, where they are rursiradiate.

At the umbilical border they bend forward, pro-

ducing periumbllical swellings. In this whorl there

are an average of 40 primary ribs. In the internal

third of the flank there is a branching into bundles

composed of 5 to 9 secondary ribs, all of whidi have the

same prominence, being more projected the more an-

teriorly situated ribs. All the ribs cross the periphery

without Interruption. Between two contiguous bun-

dles of ribs are intercalatory ribs which, except where

they disappear in the upper third of the flank, have

the same prominence as the rest of the ribbing. Three

constrictions occur in the last whorl; they are prorsi-

radiate and limited anteriorly by a single prominent

rib and posteriorly by the more anterior of the secon-

dary ribs. The body chamber occupies more than half

the last whorl, and the aperture shows a projected

läppet at the height of the middle third of the flank.

The suture line could not be detected.

U/D H W H/W

1.00

Measurements. —

Specimen n" DU
S.G.N. 8902/1 71 26 0.36 28 2i

S.G.N. 8902/2 92 33 0.35 36 ? —
Remarks. —Tlie material agrees in its morpho-

logical characteristics with the genus Choicensisphinc-

tes, but differs from its type species Ch. choicensis

(BuRCKHARDT, 1903, p 50, pl. 6, figs. 10—12; pl. 8,

fig. 6) in being more densely ribbed and in having a

whorl section as high as wide. These differences,

although small are nevertheless clear and easy to

identify. Consequently, the new subspecies of

Ch. choicensis is proposed.

Occurrence. — Lower part of the Vaca

Muerta Formation. Bed 2 of the Cerro Lotena section

(Virgatosphinctinae Beds), in association with V. an-

desensis, V. mexicanus, V. burckhardti, V. denseplica-

tus rotundus, V. evolutus, P. douvillei, P. windhauseni,

P. (?) wiljridi, Ch. choicensis and Ch. erinoides.

A g e. — Uppermost Lower Tithonian. V. men-

dozanus Zone.

Choicensisphinctes erinoides (Burckhardt, 1903)

PI. 4, Figs. la —b; Text-Fig. 7j.

1900a Perisphinctes äff. erinus D'Orbigny —Burckhardt.

p.42,pl.25, fig. 1.

1903 Perisphinctes erinoides Burckhardt, p. 51, pl. 8,

figs. 1-4.
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1907 Perisphinctes erinoides Burckhardt — Haupt,

p. 197.

1931 Perisphinctes erinoides Burckhardt — Weaver,

p. 417.

1954 non Virgatosphinctes erinoides (Burckhardt) —
Indans, p. 109, pl. 15, fig. 1 (= Pseudinvoluticeras

douvülei).

Material. — One specimen. S.G.N. 88S5/2;

relatively well preserved phragmocone with remains

of body Chamber.

Description. — Large shell, inflated and

somewhat evolute. U/D ratio = 0.34. Umbilical

slope very high, almost vertical. Rounded umbilical

border. Flanks slightly convex, converging gradually

to a widely rounded periphery. The maximum width

occurs at the umbilical border. The ornamentation is

of low relief, and consists of primary ribs with

periumbilical swelllngs which disappear near the mid-

dle of the flank, giving way to bundles of 5 to 7

secondary ribs. They are equally spaced and of very

low relief, and cross the venter without interruption.

The suture line could not be detected.

Measurements. —
Specimen n'^ D U

S.G.N. 8885/2 120 41 0.34 47 51

"P." erinoides

(BuRCK., 1903) 160 55 0.34 61 60 1.01

U/D H W H/W

0.92

Remarks. — The specimen displays specific

characterlstics in agreement with "P." erinoides

Burckhardt (1903, p. 51, pl. 8, figs. 1—4). It differs

only in having somewhat less dense and sharper rib-

bing, possibly due to the greater weathering of the

Burckhardt's specimen. In this latter specimen, the

higher whorl section is only present in an advanced

ontogenetic stage, while the younger volutions are

wider than high (PI. 8, fig. 3, Burckhardt, 1903). This

is also characteristic of the specimen described in this

study.

Tl:e enigmatic species erinoides of Burckhardt was

attributed by different authors to distinct genera such

as Aulacosphinctes (Weaver, 1931, p. 417), Pararase-

nia ? (Späth, 1927 —33, p. 469), Virgatosphinctes

(Indans, 1954, p. 109) and Olcostephanus (Burck-

hardt, 1930, p. 111, 112). In the opinion of the

writer, none of these generic attributions are accepta-

ble. In Pararasenia Späth, 1925 (type species: Aula-

costephanus zacatecaniis Burckhardt, 1906, p. 67,

pl. 16, figs. 1 —4), there is a tendency towards inter-

ruption of the ribs over the venter, resulting in the

presence of a smooth band. This feature is completely

absent in "P." erinoides. With respect to Indans'

Classification, reasons were given above for the trans-

ferral of "Virgatosphinctes erinoides" to Pseudinvo-

luticeras douvillei. The attributions of this species by

Weaver lo Aulacosphinctes, and by Burckhardt firstly

to Perisphinctes and secondly to Olcostephanus, ap-

pear also to be inadequate, because of the considerable

morphological differences with regard to the diagno-

stic features of these genera.

"P," erinoides appear to resemble the genus Choi-

censisphinctes more closely than any other. The simi-

larities of the internal whorl section and ornamenta-

tion of "P." erinoides with Choicensisphinctes choi-

censis (Burckhardt, 1903, p. 50, pl. 6, figs. 10—12;

pl. 8, fig. 6) are very clear. A noticeable difference

between the two species is however, the suture line,

which is more elaborate in "P." erinoides.

It is also possible that "P." äff. erinus (D'Orb.)

Burckhardt (1903, p. 52, pl. 9, figs. 1—2; pl. 8, fig. 5)

belongs to Choicensisphinctes, although it shows a

smoother ornamentation, a somewhat more involute

shell and a more subtrapezoidal whorl section. P. äff.

erinus was formerly renamed by Burckhardt himself

(1930, p. 110) as Craspedites limitis, but as can clearly

be Seen, this attribution appears inadequate because of

the much different morphologic features of the Boreal

genus Craspedites.

Occurrence. — Lower part of the Vaca

Muerta Formation. Bed 2 of the Cerro Lotena sec-

tion (Virgatosphinctinae Beds), in association with

V. andesensis, V. mexicanus, V. burckhardti, V. den-

seplicatus rotundus, V. evolutus, P. douvillei, P. wind-

hauseni^ P. (?) wilfridi, Ch. choicensis sutilis and Ch.

choicensis.

A g e. — Uppermost Lower Tithonian. V. men-

dozanus Zone.

Genus AULACOSPHINCTOIDESSpäth, 1923

Type species. —Aulacosphinctes injundibu-

lus Uhlig, 1910, p. 371, pl. 72, figs. la— c.

Aulacosphinctoides äff. A. hundesianus (Uhlig, 1910)

PI. 5, Figs. la —b; Text-Fig. 7n.

? 1910 Aulacosphinctoides hundesianus Uhlig, p. 374,

pl. 71, figs. 3a-c; pl. 73, figs. 2a-c.

? 1923 Aulacosphinctoides hundesianus (Uhlig) —Späth,

p. 299.

? 1960 Aulacosphinctoides hundesianus (Uhlig) —CoL-
LiGNON, pl. 151, figs. 605, 606.

Material. — One specimen. S.G.N. 8934/1:

phragmocone and body diamber, relatively well pre-

served.

Description. —Medium size shell, discoidal

and rather evolute. U/D ratio = 0.47. Whorl

section subelliptical, somewhat depressed, wider than

high (see text-fig. 7n). Umbilical wall strongly in-

clined, umbilical border rounded with slightly convex
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flanks, converging gradually to a widely rounded peri-

phery. The internal whorls are ornamented by nar-

row and elevate simple ribs, with mostly dicotomic

brandiing in the upper thlrd of the flanks. In the

outer whorls, the ribs describe a sigmoidal curve, and

in the upper third of the flank they bifurcate or tri-

furcate, this being more common near the aperture.

In the last volution there are 52 primary ribs and 107

secondaries. There are also sharp constrictions

anteriorly bordered by a single rib which is more pro-

minent than the other ribs, and which also describes a

sigmoidal curve. The calcifized nature of the speci-

men prevented detection of the suture line.

Measurements. —

Specimen n^' DU U/D H W H/W

S.G.N. 8934/1 84 40 0.47 28 34 0.82

Remarks. —The specimen coincides exactly

with the genus Anlacospbinctoides Späth, 1923 (type

species: Anlacospbinctoides injimdibulus Uhlig, 1910,

p. 371, pl. 72, figs. la, b). It also shows close affinities

with Torquatisphonctes Späth, 1924 (type species:

Ammonites torqitatus J. C. de Sowerby, 1840, pl. 61,

fig. 12). However, Aulacosphinctoides difTers from

this latter genus in having more depressed whorls,

sigmoidal ribbing over the flanks, and frequent tripli-

cate branching in the body diamber.

Specifically, the specimen has closer affinities with

A. hnndesianiis (Uhlig, 1910, p. 374, pl. 71, figs.

3a—c; pl. 73, figs. 2a—c), included in Aulacosphinc-

toides by Späth (1923, p. 299), but the specimen from

Neuquen differs only in having somewhat narrower

ribs, and branching at a level rather higher on the

flanks.

A. chidamensis (Uhlig, 1910, p. 376, pl. 74, figs.

la —d) is also a closely related species, but ditfers in

its wider whorls and much more numerous trifurcate

ribs. A. brownei (Marshall) Späth (1923, p. 289,

pl. 17, figs. la —d), from the Tithonian of New Zea-

land, is very similar to A. hundesianus, difTering only

in its less densely ribbed internal and external whorls.

With regard to the Argentine species, it should be

noted that " Aulacosphinctes" colubrinus Weaver

{non Burckhardt) (Weaver, 1931, partim, p. 413,

pl. 44, fig. 301, non pl. 44, figs. 302, 303) probably

belongs to Aulacosphinctoides. "Aulacosphinctes" cf.

bangei Indans {non Burckhardt) (Indans, 1954,

p. 122, pl. 18, fig. 2), as suggested by Arkell (1956,

p. 583), could also be included in Spath's genus.

Occurrence. — Vaca Muerta Formation.

Bed 14 of the Cerro Lotena section, in association with

W. internispinosum.

Aulacosphinctoides sp. indet.

Material. —One specimen. S.G.N. 8927/1:

phragmocone poorly preserved, with internal whorls

just discernible and external whorls without test.

Description. —Shell discoidal, strongly evo-

lute. Whorl section not determinable because of

crushing of the specimen. Umbilical slope slightly

inclined, umbilical border rounded, and flanks gently

convex. In the internal whorls the ornamentation is

composed of elevated, narrow, irregularly spaced and

apparently bifurcate ribs. In the outer whorls, where

they can be observed, the ribs are mostly triplicate but

some are also biplicate. These ribs describe a gently

sigmoidal curve over the flanks. There are also con-

strictions anteriorly bordered by rather elevated ribs.

Remarks. — Tlie morphological diaracteristics

of this ammonite in general resemble the genus Aula-

cosphinctoides. Althoguh quite similar to the hunde-

sianus-chidamensis group, the fragmentary preserva-

tion of the specimen does not permit a specific Classifi-

cation.

Occurrence. — Vaca Muerta Formation.

Bed 12 of the Cerro Lotena section, in association with

Subdichotomoceras araucanense n. sp.

Age.
Zone.

Middle Tithonian. W. internispinosum

Age.
Zone.

Middle Tithonian. W. internispinosum

Genus SUBDICHOTOMOCERASSpäth, 1925

Type species. — Subdichotomoceras lam-

plughi Späth, 1925 (= Perisphinctes lacertosus Pav-

Low (non Fontannes), in : Pavlow & Lamplugh, 1 892,

p. 110, fig. on text, p. 111).

Subdichotomoceras windhauseni (Weaver, 1931)

PI. 8, Figs. 2a —b; Text-Fig. 7m.

1931 Aulacosphinctes windhauseni Weaver, p. 412, pl. 44,

fig. 300.

Material. — One specimen. S.G.N. 8940/2:

complete specimen with aperture, moderately pre-

served.

Description. — Medium size shell, strongly

evolute. Whorl section subcircular, as high as wide

(see text-fig. 7m). U/D ratio = 0.48. Ornamenta-

tion composed of narrow, prominent and rather wi-

dely spaced ribs. In the upper third of the flank, each

rib bifurcates into two branches which cross the venter

without Interruption. Both primary and secondary

ribs have the same prominence. The aperture is

simple and is bordered by a single, much more elevated

rib which describes a sigmoidal curve.
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Measurements. —

Specimen n° D U U/D H W H/W

S.G.N. 8940/2 47 23 0.48 17 17 1.00

Remarks. —All morphoiogical features of the

specimen agree with " Aulacosphinctes" windhauseni

Weaver (1931, p. 412, pl. 44, fig. 300). Although

Weaver did not figure the ventral view, he stated in

his very accurate description that the ribs cross the

venter without interruption. For this reason,

Weaver's attribution to the genus Aulacosphinctes

Uhlig can not be accepted. Späth (1936, p. 26) and

Arkell (1956, p. 582) have both suggested that

"A." windhauseni could belong to the genus Pavlovia

Ilovaisky, 1917 (type species: P. iatriensis var. prima-

ria Ilovaisky, 1917, pl. 9, figs. 3a, b). This view has

also been accepted by the präsent author (H. Leanza,

1973, p. 127, foot note). However, although the des-

cribed specimen strongly resembles Pavlovia, its attri-

bution to the genus Snbdichotomoceras appears to be

more reasonable, because of the more widely spaced

ribs in the internal whorls. Indeed, this feature (cf.

Arkell et al., 1957, p. L328) is the only one that can

be considered to differentiate the genera Pavlovia and

Subdichotomoceras. The densely ribbed internal

whorls of Pavlovia are well illustrated in the species

from the Kimmeridge Clay of Dorset figured by

Neaverson (1925) and Cope (1978) (see P. rotunda =
Pallasiceras rotimdnm (Sow.) Neaverson, 1925, p. 18,

pl. l,fig.6).

For the above reasons, the new combination Sub-

dichotomoceras windhauseni (Weaver) is therefore

proposed. The specimen figured by Weaver is also

from Cerro Lotena, and has the same stratigraphic

Position as the specimen described here. A species

formerly referred to as Pavlovia sp. indet., found in

Picun Leufii and Mallin Quemado in Neuquen

(H. Leanza, 1973, p. 127), can also be definitely as-

signed to Subdichotomoceras (H. Leanza & C. Hugo,

1977, p. 253).

These considerations indicate that the genus Sub-

dichotomoceras has an areal distribution in the

Andean-Madagascan-Himalayan domains during the

Lower and Middle Tithonian, while Pavlovia is

restricted to the Boreal realm in the Upper Kimmerid-

gian. It is for this reason that the origin of Pavlovia

from (via) Pectinatites, as suggested by Cope (1978,

p. 527), appears to be more suitable than an origin

from Subdichotomoceras, as was formerly postulated

by Arkell et al. (1957, p. L332).

Occurrence. — Vaca Muerta Formation.

Bed 16 of the Cerro Lotena section, in association with

W. internispinosum, Corongoceras lotenoense and

Parapallasiceras äff. P. pseudocolubrinoides.

A g e. —Uppermost Middle Tithonian. W. inter-

nispinosum Zone.

Subdichotomoceras araucanense n. sp.

PI. 6, Figs. la— b, 3a—b; Text-Fig. 7 1.

Holotype. —S. araucanense H. Leanza n. sp.,

figured in PI. 6, figs. 3a—b. S.G.N. 8935/1.

Paratype. —S. araucanense H. Leanza n. sp.,

figured in PI. 6, figs. la— b. S.G.N. 8906/1

.

Locus typicus. — Cerro Lotena, Neuquen

province, Argentina.

Stratum t y p ic u m. —Middle part of the

Vaca Muerta Formation in the Cerro Lotena area.

Derivatio nominis. — From Araucanos,

the name given to the Indians from Chile who lived in

the area of Neuquen, Rio Negro and Chubut.

Diagnosis. —Shell planulate, strongly evolu-

te. Whorl section subquadrangular with rounded

borders. Ribbing strong, sharp, regularly biplicate to

the aperture, and without interruption on the venter.

Aperture simple, somewhat projected, and without

lappets. Constrictions bordered by simple and strong

ribs.

Material. — lOspecimens. S.G.N. 8935/1:

complete specimen, with phragmocone, body diamber

and aperture, very well preserved (Holotype).

S.G.N. 8906/1: phragmocone and damaged body

diamber (Paratype). S.G.N. 8935/2: phragmocone,

moderately preserved. S.G.N. 8935/3: incomplete

phragmocone, somewhat deteriorated. S.G.N. 8931/

9—13: five specimens, poorly preserved. S.G.N.

8942/8: complete specimen, rather well preserved.

Description. —Shell planulate and strongly

evolute. U/D ratio = 0.48 to 0.51. Whorl section

subquadrangular, with rounded borders, as wide as

high (text-fig. 7 1) or slightly depressed. Umbilical

slope gently inclined, umbilical border rounded, and

flanks subplanate, gradually converging to a widely

rounded periphery. Ornamentation composed of

simple, elevated and narrov/ ribs, which are separated

by Spaces equal to three times the rib width. In the

Upper third of the flank each rib bifurcates into two

branches which cross the venter without interruption.

The pairs of secondary ribs are somewhat less sepa-

rated. In the last whorl of the holotype, there are

38 primary ribs and 72 secondaries. There are also

constrictions bordered by elevated, strong, and

somewhat projected single ribs. The suture line could

not be detected.
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Measurements. — (better preserved speci-

mens only)

Specimen n° D U U/D H W H/W

S.G.N. 8935/1

(Holotype) 78 39 0.50 22 22 1.00

S.G.N. 8906/1

(Paratype) 62 32 0.50 16 16 1.00

S.G.N. 8935/2 83 40 0.48 27 27 1.00

S.G.N. 8931/11 84 43 0.51 32 33 0.96

Remarks. —The morphological features of the

material described here, undoubtedly resemble those of

the genus Subdichotomoceras Späth (1925). Although

the material shows close affinities with species from

speeton (Pavlow & Lamplugh, 1892), Cutdi (Späth,

1927 —33) and Madagascar (Collignon, 1960), it does,

however, differ in some aspects from eadi of them.

Thereforc a new species is proposed, named S. arau-

canense.

This new species differs from S. lamplughi (Pavlow,

in: Pavlow & Lamplugh, 1892, p. 110, text-fig. on

p. 111, SD Späth, 1925, p. 1 20), which is the type spe-

cies of Subdichotomoceras, in having more elevated,

projected and denser ribbing.

Of the species from Cutch figured by Späth (1927

to 33, p. 521 to p. 526), close resemblances are shown

by S. inversum Späth (1927—33, p. 521, pl. 84,

figs. 7a, b; pl. 85, fig. 4) and S. shnplex Späth (op. cit.,

p. 522, pl. 83, figs. 8a, b), but these differ in having a

lower density of ribs, with the bifurcation at a level

somewhat lower on the flanks.

S. n. sp. äff. S. inversum Späth of Verma & We-
stermann (1973, p. 183, pl. 30, figs. 1—2; pl. 31,

figs. 1 —2, text-fig. 14B) from Mexico, hasamuchmore

depressed whorl section. The Madagascan species

figured by Collignon, v. gr. S. mandarenense Colli-

gnon (1960, pl. 149, figs. 597—599), differs in being

more involute and in having a more depressed whorl

section.

Finally, S. windhauseni (Weaver) differs from

S. araucanense n. sp. in having a lower density of ribs,

and a clearly greater angle of divergence of the secon-

dary ribs.

Occurrence. — Vaca Muerta Formation.

Bed 12 of the Cerro Lotena section, in association with

Aulacosphinctoides sp. indet.

A g e. —Uppermost Middle Tithonian. W. inter-

nispinosum Zone.

Subdichotomoceras sp. juv. indet.

PI. 8, Figs. 5a—b.

Material. —One specimen. S. G. N. 8942/2:

well preserved phragmocone of a young specimen.

Description. — Moderate size shell, relati-

vely evolute. U/D ratio = 0.39. Whorl section

suboval, somewhat depressed. Umbilical slope

strongly inclined, and the umbilical border, flanks and

periphery widely rounded. Ornamentation charac-

terized by elevated and acute ribs, with dichotomic

branching throughout the phragmocone. The outer

whorl as well as the body Chamber is not preserved.

Bifurcation occurs in the upper third of the flank, and

the secondary ribs cross the venter without Interrup-

tion. In the internal whorls, the ribs are not densely

spaced. Constrictions are present, bordered anteriorly

by a Single rib.

Measurements. —
Specimen n° D U U/D H W H/W

S.G.N. 8942/2 46 18 0.39 15 17 0.88

Remarks. —The regulär dichotomic branching

of the ribs throughout the shell, as well as its whorl

section, allow inclusion of this specimen in the genus

Subdichotomoceras. Because only the inner whorls

are preserved, with the evolution of the outer whorls

unknown, it is not possible to make a specific Classifi-

cation. The specimen does, however, show some af-

finities with 5. rebillyi Collignon (1960, pl. 148,

figs. 594 —596) from the Lower Tithonian of Mada-

gascar. The latter species differs, however, in having

somewhat more depressed whorls.

Occurrence. — Vaca Muerta Formation.

Bed 7 of the Cerro Lotena section, in association with

A. proximits.

A g e. —Middle Tithonian. A. proximus Zone.

Genus PARAPALLASICERASSpäth, 1925

Type species. — Berriasella (Aulacosphinc-

tes ?) praecox Schneid, 1915, p. 64, pl. 3, fig. 5.

Parapallasiceras äff. P. pseudocolubrinoides

Oloriz, 1978

PI. 8, Fig. 3; Text-Fig. 7p.

? 1978 Parapallasiceras pseudocolubrinoides OLOKiz,p. 555,

pl. 55, fig. 3, text-fig. on p. 565.

Material. —Three specimens. S.G.N. 8947/1

:

fragment of phragmocone with body Chamber; one

side only preserved. S.G.N. 8935/5: complete speci-

men, but with the inner whorls not well preserved.

S.G.N. 8940/5: complete specimen not very well pre-

served.

Description. —Shell evolute, with wide and

shallow umbilicus. U/D ratio = 0.41 to 0.45.

Whorl section suboval, a little higher than wide (text-

fig. 7p). Umbilical border rounded and flanks

slightly convex, gradually converging to a rounded
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periphery. Ornamentation composed of elevated,

acute, narrow ribs. The ribs normally biplicate or

triplicate at a level somewhat above the middle of the

flanks, and in a few cases also show poligyrate brandi-

ing. They commence in the umbilical seam, and are

somewhat rursiradiate on the umbilical slope. On the

umbilical border they bend forward and cross the

flanks radially or a little prorsiradiately, without any

inflection. Over the venter the ribs, which display no

Interruption, describe a small adoral projection. In

the inner whorls, however, they become weaker,

leading to the formation of a very gentle ventral

groove. In specimen S.G.N. 8935/5, there are numer-

ous examples of poligyrate branching. Lappets in the

aperture were not observed, but this is probably due

to the somewhat incomplete preservation of the body

Chamber. Constrictions are present in the last whorl.

The suture line could not be detected.

Measurements.
mens only)

(better preserved speci

Specimen n° D U U/D H W H/W

S.G.N. 8947/1 65 27 0.41 20 ?
—

S.G.N. 8940/5 58 25 0.43 17 ?
—

S.G.N. 8935/5 75 34 0.45 21 20 1.05

Remarks. —This material, in terms of general

shape, most strongly resembles the genus Parapallasi-

ceras Späth, 1925. Although similar to Torquati-

sphinctes, its whorl section is more compressed; fur-

thermore, poligyrate branching is not present in the

latter genus. There are even more notable differences

with Berriasella, which is characterized by a more

involute shell, and a somewhat more compressed

whorl section and flattened venter, generally with a

persistent groove. In addition, branching of the ribs

in Berriasella occurs on a level rather lower on the

flanks.

Although Parapallasiceras was originally proposed

by Späth (1925, p. 133), but without an adequate

diagnosis, however, it has been recently redefined by

Zeiss (1968, p. 105). On the basis of this definition,

the described material can be readily included in Pa-

rapallasiceras.

Mazenot (1939, p. 41) and Donze & Enay (1961,

p. 185) considered that Berriasella praecox Schneid,

whidi is the type species of Parapallasiceras, could be

included in Berriasella, which they considered synony-

mus with the genus of Späth. On the other band,

Arkell et al. (1957, p. L329) and Zeiss (1968, p. 105)

stated that Parapallasiceras has sufficient distinctive

features to be considered an independent genus, an

opinion which is also accepted here.

Specifically, the dosest affinities of the material are

with P. pseudocolubrinoides Oloriz (1978, p. 555,

pl. 55, fig. 3, text-fig. in p. 565), from the Lower

Tithonian of Southern Spain; this species differs only

in having somewhat less dense ribbing. Another

species which appears similar to the described material

is P. spurium (Schneid, 1915, p. 81, pl. 10, figs. 5, 5b;

pl. 11, figs. 5, 5a), from Neuburg, Germany. This

species, however, differs from the Cerro Lotena speci-

mens in having more projected ribbing in the inner

whorls and more involute shell.

Occurrence. — Vaca Muerta Formation.

Bed 16 of the Cerro Lotena section, in association with

S. windhauseni, W. internispinosum and C lotenoense.

A g e. —Uppermost Middle Tithonian. W. inter-

nispinosum Zone.

Parapallasiceras äff. P. recticosta Oloriz, 1978

PI. 8, Figs. 6a —b; Text-Fig. 7q.

? 1978 Parapallasiceras recticosta Oloriz, p. 553, pl. 55,

fig. 5, text-fig. on p. 565.

Material. — One specimen. S.G.N. 8942/5:

well preserved phragmocone, wigh remains of some-

what damaged body chamber.

Description. — Shell small, evolute, with

rather shallow umbilicus. U/D ratio = 0.35. Whorl

section suboval, a little higher than wide. Umbilical

slope strongly inclined. Umbilical border gently

rounded, passing upwards to short flanks which rapid-

ly converge to a rounded periphery (text-fig. 7q).

Ornamentation strong, with didiotomic branching

throughout the phragmocone. Ribs of the inner

whorls are fine, elevated and densely arranged. They

are somewhat projected and show dicotomic branch-

ing at a level a little above the middle of the flanks.

This type of ribbing is essentially the same in the last

whorl, but somewhat more widely spaced. The ribs

cross the venter with a slight adapertural convexity,

but without Interruption. Pairs of secondary ribs are

less separated than contiguous pairs, a feature which

is clearer in the last part of the last whorl. The angle

of divergence of the secondaries is very small. No
tuberculation at the point of branching has been

observed. The Illustration of the ventral view (pl. 8,

fig. 6b) represents the undamaged part of the last

whorl. In the figured specimen there are 36 primary

ribs and 69 secondaries, as well as two clear and deep

constrictions. The suture line was not detected.

Measurements. —
Specimen n° D U U/D H W H/W

S.G.N. 8942/5 39 14 0.35 16 15 1.06

Note: The diameter of the umbilicus was meas-

ured on the unillustrated side, where the coiling is

more regularly preserved. The height and width of



40

the last whorl were measured immediately before the

deformed portion.

Remarks. —This relatively small, constricted,

Pavlovia-l'ike specimen can tentatively be included in

the genus Parapallasiceras Späth, 1925. Although at

first view it resembles Berriasella nitida Schneid (1915,

p. 70, pl. 5, figs. 4, 4b), it does not have simple ribs,

the ribbing is less flexuous, and the secondary ribs

show less divergence and cross the venter without

Interruption. Although Donze & Enay (1961, p. 188)

included this species in the genus Berriasella Uhlig,

1905, Oloriz (1978, p. 608, 609) has recently stated

that it belongs to the genus Lemencia Donze & Enay

(1961). Another similarity, although perhaps only

superficial, is with the subgenus Epipallasiceras Späth

(1936), and in particular with the variety superba

(Späth, 1936, p. 57, pl. 39, figs. 2a, b) from the Glau-

conitic Series of Cape Leslie.

Specifically, the strong nature of the ribbing, the

entirely dicotomic brandiing of the ribs at a level

slightly above the middle of the flanks, and the fact

that these ribs cross the venter without Interruption,

relate the specimen to P. recticosta Oloriz (1978,

p. 553, pl. 55, fig. 5, text-fig. on p. 565) from the Betic

ranges of Southern Spain. The latter species difTers

from the Cerro Lotena specimen in its more compres-

sed whorls and its denser ribbing in the inner whorls.

As only one specimen exists, more detailed compari-

sions can not be made and it is therefore regarded as

Parapallasiceras äff. P. recticosta Oloriz.

Occurrence. — Vaca Muerta Formation.

Bed 10 of the Cerro Lotena section, in association

with A. euomphalum.

A g e. —Uppermost Middle Tithonian. W. inter-

nispinosum Zone.

Parapallasiceras sp. indet.

PI. 7, Figs. 2a —b; Text-Fig. 7 o.

Material. — Five specimens. S.G.N. 8942/4:

complete specimen, but with last part of body chamber

somewhat damaged. S.G.N. 8942/6 —7: two in-

complete specimens, poorly preserved. S.G.N.

8942/10: small specimen, moderately preserved.

S.G.N. 8944/2: well preserved whorl fragment.

Description. — Shell strongly evolute, with

umbilicus very wide and shallow. U/D ratio =
0.45 to 0.49. Whorl section subcircular, as high as

wide. Umbilical slope strongly inclined, umbilical

border gently rounded, flanks somewhat convex and

the periphery slightly rounded (text-fig. 7 o). Orna-

mentation of inner whorls characterized by simple,

acute and elevated ribs, regularly disposed and with

bifurcation at a level somewhat below the line of

coiling. In the last whorls, ribbing remains essentially

the same up to the body chamber. The ribs commence
in the umbilical slope, where they are slightly rursira-

diate, but at the umbilical border they bend forward

and become clearly prorsiradiate. In the upper third

of the flanks the ribs bifurcate, crossing the venter

with a somewhat convex form, but without Interrup-

tion. There are also some sharp constrictions bordered

anteriorly by a simple rib which occasionally Inter-

rupts the regularity of the rest of the ribbing. The

suture line was not detected.

Measurements. — (better preserved speci-

mens only)

Specimen n^ D U U/D H W H/W

S.G.N. 8942/4 55 27 0.49 16 16 1.00

S.G.N. 8942/10 35 16 0.45 12 12 1.00

Remarks. —This rather poorly preserved ma-

terial is included in the genus Parapallasiceras Späth,

1925 (type species: Berriasella praecox Schneid, 1915,

p. 64, pl. 3, fig. 5) on the basis of its evolute shell,

whorl section and mainly biplicate ribbing from the

phragmocone to the body chamber. Although it also

strongly resembles Torquatisphinctes Späth, 1924

(type species: Ammonites torquatus J. C. de Sowerby,

1840, p. 719, pl. 61, fig. 12), this latter genus has a

subquadrangular whorl section, and is more regularly

ribbed and lacks poligyrate branching. Although the

specimen described here shows some similariiies with

7. rcgularis Zeiss (1968, p. 51, pl. 7, fig. 2) with regard

to its projected ribbing, the latter species shows a very

compressed whorl section (cf. Zeiss, 1968, text-fig. 5

on p. 61), a feature that appears to be completely aty-

pical of the true Torquatisphinctes from India (cf.

Späth, 1927 —33, p. 475 and following), which in

general has a subquadrangular whorl section. It is

therefore probable that the attribution of Zeiss could

be revised.

Considering the lack of better preserved material,

the specimens described here are regarded as Parapal-

lasiceras sp. indet.

Occurrence. — Vaca Muerta Formation.

Bed 18 of the Cerro Lotena section.

A g e. —Uppermost Middle Tithonian. W. inter-

nispinosum Zone.

Genus PACHYSPHINCTESDietrich, 1925

Type species. —P. africogermanus Dietrich,

1925, p. 12, pl. 1, fig. 2; pl. 3, fig. 1. SD Späth,

1927—33.
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Pachysphinctes americanensis n. sp.

PL 7, Figs. la— d; Texc-Fig. 7k.

Holotype. — P. americanensis H. Leanza

n. sp., figured in pl. 7, figs. la —d, text-fig. 7k. S.G.N.

8952/1.

Locus typicus. — Southern slope of Cerro

Lotena, province of Neuquen, Argentina.

Stratum typicum. — Upper part of the

Vaca Muerta Formation in the Cerro Lotena area.

Derivatio nominis. —From South Ame-

rica, continent were this species was found.

Diagnosis. —Very large shell, strongly evolu-

te. Whorl section depressed. Internal whorls have

regularly bipUcate ribbing. Outer whorls display

strong, irregularly spaced ribs, with bi- or trichotomic

branching. Intercalatory ribs also present. In the

body Chamber the ribing becomes simple, elevated and

distant.

Material. — Two specimens. S.G.N. 8952/1:

very well preserved phragmocone fragment with

remains of body chamber (Holotype). S.G.N. 8933/2:

phragmocone fragment with poorly preserved internal

whorls.

Description. —Very large, strongly evolute

shell. U/D ratio = 0.51. Umbilicus wide and rela-

tively deep. Internal whorls very depressed, with or-

namentation composed of simple, regularly spaced,

elevated and somewhat projected primary ribs that at

the coiling line bifurcate into two branches. No spines

occur at the point of bifurcation. In the last whorl,

and particularly in the body chamber, the shape of the

shell clearly changes. The whorl section is not as de-

pressed, the umbilical slope is more elevated and

strongly inclined, and the umbilical borders is more

gently rounded. With regard to the ornamentation,

the ribbing becomes stronger and more separated.

The ribs commence in the umbilical slope in the areas

where the test is preserved. They are initially rursi-

radiate, but then bend forward and over the middle

of the flank they are clearly projected, crossing the

periphery without Interruption. In the first half of

the last volution the ribs bifurcate or trifurcate; also

present are simple ribs which disappear near the mid-

dle of the flanks. Towards the end of the last whorl,

the ribs are simple and become stronger and much

more widely spaced. The suture line is not preserved.

Measurements. — (better preserved speci-

mens only)

Specimen n° D U U/D H W H/W

S.G.N. 8952/1 196 101 0.51 58 69 0.84

Remarks. —The morphological features of the

described material resemble those of the genus Pachy-

sphinctes Dietrich, 1925 (type species: P. africogerma-

nus Dietrich, op. cit., p. 12, pl. 1, fig. 2; pl. 3, fig. 1),

which was later well illustrated by Späth (1927 —33).

Eleven species of this genus occur in the Middle Ka-

trol Beds of Cutch. In these beds, Pachysphinctes is

therefore the most common genus (cf. Arkell, 1956,

p. 388). As noted by Späth (1927—33, p. 469),

Pachysphinctes is an intermediate genus between Ka-

troliceras and Torquatisphinctes. In adopting the

name proposed by Dietrich for this group, Späth was

influenced not only by the illustration of the genotype,

but also by Dietrich's inclusion in this genus of

P. mülleri Burckhardt (1921, p. 33 = P. elizabethae

Müller, 1900, p. 529, pl. 15, fig. 4).

The described material undoubtedly belongs to the

genus Pachysphinctes, and strongly resembles several

forms figured by Späth from Cutch. There is a close

resemblance, for example, with P. hathyplocus

(Waagen), reillustrated by Späth (1927—33, p. 493,

pl. 77, figs. la—b; pl. 93, figs. 5, 9; pl. 94, fig. 4).

However, the specimens from Cerro Lotena differ

from the latter species in having more widely spaced

ribbing in the last whorl, especially in the body Cham-

ber. P. crassus Späth (1927—33, p. 492, pl. 85,

figs. 3a—b) is also a closely related species but differs

in having distinct periumbilical swellings, stronger

ribs, and a more depressed whorl section. According-

ly, it is proposed that the described material be desi-

gnated as a new species of Pachysphinctes, named

P. americanensis n. sp.

Occurrence. — Vaca Muerta Formation.

Bed 22 of the Cerro Lotena section, in association

with W. internispinosum.

A g e. —Uppermost Middle Tithonian. W. inter-

nispinosum Zone.

Family ASPIDOCERATIDAEZittel, 1895

Subfamily ASPIDOCERATINAEZittel, 1895

Genus ASPIDOCERASZittel, 1868

Type species. — Ammonites rogoznicensis

Zeuschner, 1846, in Zittel, 1868, p. 117, pl. 24,

figs. 4—5.

Aspidoceras euomphalum Steuer, 1897

PI. 8, Figs. la—b; Text-Fig. lOe.

1897 Aspidoceras euomphalum Steuer, p. 69, pl. 5, figs. 1-4

(= 1921, trans., pl. 5, figs. 1—4).

1907 Aspidoceras euomphalum Steuer —Haupt, p. 191.

1926 Aspidoceras euomphalum Steuer —Krantz, p. 432.

1928 Aspidoceras euomphalum Steuer —Krantz, p. 12.

1931 Aspidoceras euomphalum Steuer —Weaver, p. 436.

Material. — One specimen. S.G.N. 8931/15:

well preserved phragmocone with remains of body

chamber.
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Description. —Medium size shell, inflated,

moderately involute, with deep umbilicus. Whorl

section suboval, depressed and wider than high. U/D
ratio = 0.30. Umbilical slope high and strongly in-

cHned. Umbilical border rounded, with convex

flanks, converging strongly to a widely rounded peri-

phery. The maximum width occurs in the middle part

of the flanks. Ornamentation consists of two rows of

spines, of whidi the stronger and more prominent are

those situated in the middle of the flanks at the maxi-

mumwidth of the whorls. The other row, located at

the umbilical border, is characterized by smaller spines

whidi are only half as numerous as those situated in

the middle of the flanks. The remainder of the orna-

mentation consists of Striae which are rursiradiate on

the umbilical slope and prorsiradiate over the rest of

the shell. On the umbilical slope these Striae form

some folds which tend to disappear in the flank. The

suture line could not be detected.

Measurements. —
Specimen n° D U U/D H W H/W

S.G.N. 8931/15 82 25 0.30 40 50 0.80

R e ma r k s. —The described specimen closely

resembles Aspidoceras euomphalum Steuer (1897,

p. 69, pl. 5, figs. 1 —4), particularly with regard to the

internal whorls. It differs from A. andiniim Steuer

(1897, p. 70, pl. 5, figs. 5—7) in being more involute

and in having a deeper umbilicus, more fine and large

spines, and more numerous spines in the interior row.

A. etiomphaloides Burckhardt (1906, p. 37, pl. 6,

figs. 5—8) is very similar to the described specimen

and, as was suggested by Krantz (1926, p. 432), could

be cospecific with it. On the other band, A. quema-

dense Burckhardt (1906, p. 31, pl. 6, figs. 1 —4) un-

doubtedly belongs to the species andinum of Steuer,

as was expressed by Verma & Westermann (1973,

p. 192). On the basis of illustrations, A. neuqitensis

Weaver (1931, p. 435, pl. 52, figs. 341, 342) could

also belong to A. euomphalum, but Weaver (op. cit.)

has noted in his description that it has more elevated

whorls and a more elaborate suture line. A. longae-

vt'.m Leanza (1945, p. 26, pl. 2, figs. 1,15), although

having a shell of somewhat similar shape, has stronger

and less dense spines.

Finally, it should be noted that A. euomphalum

Steuer (pl. 5, fig. 1) was incorrectly figured in the

Treatise of Invertebrate Paleontology (cf. Arkell

et al., 1957, p. L346, fig. 454, 3a—b) as "Spitkeras

(Kiliankeras) damesi" (Steuer, 1897).

Occurrence. — Vaca Muerta Formation.

Bed 10 of the Cerro Lotena section, in association with

P. äff. recticosta.

A g e. —Upper Middle Tithonian. W. internispi-

nosum Zone

Fig. 10: Whorl sections of Berriasellidae and Aspidocera-

tidae. a: Hemispitkeras äff. H. steinmanni, S.G.N. 8950/1;

b: Aulacosphinctes proximus, S.G.N. 8944/1; c: Corongo-

ceras lotenoense, S.G.N. 8940/1; d: Windhauseniceras in-

ternispinosum, S.G.N. 8941/1 ; e: Aspidoceras euomphalum,

S.G.N. 8931/15. Natural size.
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Family BERRIASELLIDAE Späth, 1922

Subfamily HIMALAYITINAE Späth, 1923

Genus WINDHAUSENICERASA. F. Leanza, 1945

Type species. —Perisphinctes internispino-

sus Krantz, 1926, p. 453, pl. 14, figs. 1, 2; pl. 15,

figs. 5, 6 (= 192S, transL, p. 39, pl. 2, figs. 3a, b and

4a, b).

Windhauseniceras internispinosum (Krantz, 1926)

PI. 8, Figs. 4a—b; PI. 9, Figs. la—b; Text-Fig. lOd.

Material. — This species is, next to P. zit-

teli, the most abundant in Cerro Lotena. The studied

collection contains twenty specimens, whidi are in

general well preserved. S.G.N. 8931/1 —8: eight

moderately well preserved phragmocones. S.G.N.

8933/1 : well preserved phragmocone with remains

of body Chamber. S.G.N. 8934/1—2: very well

preserved phragmocone, with remains of body

Chamber, somewhat distorted. S.G.N. 8935/4: whorl

Fragments. S.G.N. 8940/3: complete specimen, with

internal whorls rather distorted. S.G.N. 8940/4:

very well preserved phragmocone (PI. 8, figs. 4a —b).

S.G.N. 8941/1: phragmocone and body chamber, very

well preserved (PI. 9, figs. la— b). S.G.N. 8942:1: very

distorted specimen. S.G.N. 8948/1: somewhat di-

storted phragmocone. S.G.N. 8949/1 : somewhat

crushed but well preserved specimen. S.G.N. 8951/

1 —2: poorly preserved specimens.

Description. —Shell discoidal, with greater

or lesser evolution depending upon whether it repre-

sents adult or young stages of growth. U/D ratio

ranges between 0.41 and 0.52. Young whorls are

wider than high, with very wide and rounded peri-

phery. Flanks strongly convex, gradually converging

to a gently inclined umbilical slope. Ornamentation

consists of strong, radial and prominent ribs. At the

lateroventral border they show a narrow and elevated

Spina, enlarged radially. From this spine commence

two or sometimes three ribs of less prominence than

the primary rib; these cross the periphery without

Interruption. The line of spines can be clearly

observed immediately below the line of coiling (see

pl. 8, figs. 4a—b).

Outer whorls are higher than wide, with suboval

whorl section. The periphery tends to become more

acute, and the umbilical slope more strongly inclined.

Ornamentation is characterized by rectiradiate or

somewhat prorsiradiate, simple or biplicate ribs. The

bifurcation takes place in the middle part of the

flanks; spines or tubercules are absent. The resulting

secondary ribs retain the same prominence as the pri-

maries, crossing the periphery transversally without

Interruption. Simple ribs extending from the peri-

phery to different levels on the flanks are also present.

The aperture is simple, describing only a somewhat

sigmoidal curve.

The calcitized nature of the specimens prevented

detection of the suture line.

Measurements. — (better preserved speci-

mens only)

Specimen n"" D U U/D H W H/W

0.52
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ras. Outer whorl section is, by contrast, slightly

higher than wide. Umbilical slope gently inclined,

umbilical border rounded, but in the inner whorls

slightly flattened. Ornamentation characterized by

strong, elevated and acute ribs that divide at the line

of coiling into two or three branches which are less

prominent and wider than the primaries. At the point

of furcation are radially elongate tubercules, some-

times poorly preserved. This type of ribbing remains

the same in the inner and outer whorls, in contrast to

the genus Windhauseniceras. In the last whorl there

are 35 primary ribs and 76 secondaries, which cross

the venter without Interruption, and display a some-

what adapertural convexity. Calcitization prevented

detection of the suture line.

Me a s u r e me n t s. —(in mm)

Specimen n° DU U/D H W H/W

S.G.N. 8950/1 140 69 0.49 37 46 0.80

Remarks. —The general shape of the shell of

this specimen closely resembles that of the genus He-

mispiticeras Späth, 1925 (type species: Reineckeia

steinmanni Steuer, 1897, p. 28, pl. 8, figs. 1 —4), dif-

fering only in having smaller and rounded tubercules

at the point of the rib furcation. Therefore, the spe-

cimen is considered here as H. äff. H. steinmanni

(Steuer).

Although the inner whorls ornamentation is almost

identical to that of Windhauseniceras Leanza, 1945

(type species: P. internispinosus Krantz, 1926, p. 453,

pl. 14, figs. 1, 2; pl. 15, figs. 5, 6 = 1928, transl., p. 39,

pl. 2, figs. 3a, b and 4a, b). However, in the described

material this ornamentation continues in the outer

whorls, while in the Leanza's genus the ribbing loses

tubercules, closes together and reverts to a typical

Perisphinctes style.

Another genus which shows affinities with the des-

cribed specimen is Paskenütes Imlay & Jones, 1970

(type species: P. paskentaensis Imlay & Jones, 1970,

p. B47, pl. 13, figs. 11—17), from the Middle Valan-

ginian of the Buchia pacifica Zone, in northwestern

California and southern Oregon, U.S.A. This genus
"

. . . is represented by eight specimens of which most

are fragmentary and crushed laterally" (Imlay &
Jones, op. cit., p. B47). Judging from the illustra-

tions, the apparent projection of the ribs —which

forms chevrons over the venter —is essentially the

only difference from the species described here.

Occurrence. — Vaca Muerta Formation.

Bed 20 of the Cerro Lotena section.

A g e. —Uppermost Middle Tithonian. W. inter-

nispinosum Zone.

Genus AULACOSPHINCTESUhlig, 1910

Type species. — Ammonites mörickeanus

Oppel, 1863, p. 281, pl. 80, figs. 2a, b. SD Späth,

1924, p. 16.

Aulacosphinctes proximus (Steuer, 1897)

PI. 6, Figs. 2a —b, 4a—b and 5a —b; Text-Fig. 10b.

1897 Reineckeia proxima Steuer, p. 34, pl. 8, figs. 7-11.

(= 1921, transl., pl. 8, figs. 7-11).

1907 Perisphinctes proximus (Steuer) —Haupt, p. 192.

? 1931 Aulacosphinctes proximus (Steuer) — Weaver,
p. 41I,pI. 44, figs. 298 and 299.

Material. — Ten specimens whidi are parti-

cularly suitable for the study of this genus, are present

in the collection. S.G.N. 8922/1: very well preserved

phragmocone of young specimen (pl. 6, figs. 4a —b).

S.G.N. 8922/2: phragmocone with remains of body
Chamber. S.G.N. 8944/1: very well preserved phrag-

mocone with remains of body chamber (pl. 6,

figs. 2a —b). S.G.N. 8937/1 —6: six small specimens,

mostly fragmentary and not very well preserved.

G.P.I.T. 1545/3: internal mold of phragmocone and

body Chamber, very well preserved (pl. 6, figs. 5a —b).

Description. —Shell of moderate size, pla-

nulate, and strongly evolute. U/D ratio ranges

between 0.46 and 0.50. Umbilicus very wide and

shallow. Internal whorl section subtrapezoidal,

higher than wide. Outer whorl sections somewhat

depressed and of subcircular shape (text-fig. 10b).

Umbilical slope gently inclined, umbilical border

rounded, flanks gently convex and the periphery

somewhat flattened. Ornamentation diaracterized by

simple, sharp, acute and fine ribs. They commence in

the umbilical seam, cross the umbilical slope in a

somewhat rursiradiate manner, bend forward at the

umbilical border, and cross the flanks in a recti- or

prorsiradiate fashion. Just above the middle of the

flanks, most of the ribs bifurcate into two branches of

the same shape as the primaries. The more anteriorly

situated are prorsiradiate, while those located poste-

riorly are somewhat rursiradiate. All the ribs are

interrupted over the venter, where a shallow groove is

developed, which is more pronounced in the inner

whorls. Interruption of the ribbing also occurs in the

body Chamber, although not as clearly (see PI. 6,

Fig. 5b). The number of ribs increases with age. For

example, for a diameter of 40 mmthere are about

30 primaries, while for one of 60 mmthere are about

40. The suture line, observed in the septa limiting

with the body chamber, is very simple, displaying an

E lobe slightly larger than L, but of the same width.

The L/U saddle is two thirds the size of the L lobe.
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Measurements. — (better preserved speci-

mens only)

Specimen n° D U U/D H W H/W

S.G.N. 8922/2 61 31 0.50 17 18 0.94

S.G.N. 8944/1 60 30 0.50 17 18 0.94

S.G.N. 8922/1 43 21 0.48 13 13 1.00

S.G.N. 8937/1 36 17 0.47 12 12 1.00

S.G.N. 8937/6 30 14 0.46 11 10 1.10

G.P.I.T. 1545/3 58 29 0.50 18 19 0.94

Remarks. —The morphological features of the

described specimens closely resemble those of the genus

Aulacosphinctes Uhlig, 1910 (type species: Ammonites

mörickeanus Oppel, 1863, p. 281, pl. 80, figs. 2a, b).

Although Uhlig stated with regard to the ventral

groove that . . . "As is well known, its development

is restricted to the chambered nucleus, and does not

extend to the body chamber" (Uhlig, 1910, p. 345),

in the Cerro Lotena species the ventral groove is ap-

parently also present in the body chamber.

Specifically, the material closely agrees with "Rei-

neckeia" proxima Steuer (1897, p. 34, pl. 8, figs. 7 to

11) which was transferred in 1910 to the genus Aula-

cosphinctes by Uhlig himself (op. cit., p. 347). Alt-

hough at first view the material also resembles Aula-

cosphinctes colubrinoides (Burckhardt, 1903, p. 57,

pl. 10, figs. 9—11), this similarity appears superficial

because in this latter species, as indicated by

Burckhardt's description (op. cit., p. 57), the ribs

cross the venter without interruption, a feature which

is considered diagnostic to the identification of this

genus. It is worth noting that A. colubrinoides was

transferred by Späth (1925, p. 145) to the genus

"Crendonites" Buckman (1923) (= Glaucolithites

BucK., 1922), although the same author later stated

that it . . . "probably does not belong to this genus,

contrary to my previous view" (Späth, 1936, p. 31).

With regard to A. mörickeanus (Oppel), the described

species differs in having somewhat rounded flanks,

wider whorls, more rapid ränge of growth, and ab-

sence of ribs with tricotomic branching (cf. Uhlig,

1910, p. 351). Another species rather similar to

A. proximus is A. parvuUis Uhlig (1910, p. 364, pl. 32,

figs. 4a —d) from the Spiti Shales; however, this latter

species has a deeper ventral groove and simpler rib-

bing. With regard to the Madagascan forms, the ma-

terial described here resembles A. proximus (Steuer)

var. angusta Collignon (1960, pl. 172, fig. 731). The

A. proximus figured by Weaver (1931, p. 411,

pl. 44, figs. 298, 299) does not display the interruption

of the ribs over the venter and therefore its attribu-

tion to Aulacosphinctes is doubtful. Finally, it can

noted that A. occultefurcatus (Waagen, 1875, p. 195,

pl. 1, figs. 4a, b) from Cutch, India, and A. wanneri

Krantz (1928, p. 42, pl. 2, figs. 6a —b) from Arroyo

de la Manga, Mendoza, Argentina, are also closely

related species.

Occurrence. — Vaca Muerta Formation.

Bed 7 of the Cerro Lotena section, in association with

Subdichotomoceras sp. juv indet. and Laevaptychus

crassissimus.

A g e. —Middle part of the Middle Tithonian.

A. proximus Zone.

Genus CORONGOCERASSpäth, 1925

Type species. — Corongoceras lotenoense

Späth, 1925, p. 144 (= "Hoplites köllickeri" Haupt,

1907 {non Oppel), p. 201, pl. 9, figs. 7a—e).

Corongoceras lotenoense Späth, 1925

PI. 6, Figs. 6a—b; Text-Fig. 10c.

1907 Hoplites köllickeri Haupt (nor: Oppel), p. 201,

pl. 9, figs. 7a-e.

1925 Corongoceras lotenoense Späth, p. 144 (Gen. nov.,

type species).

1926 Berriaselta (Corongoceras) lotenoensis Späth —
Krantz, p. 444 (= 1928, transl., p. 28).

1931 Berriasella cf. koellickeri (Ovtel) Steuer —Weaver,

p. 444.

? 1969 Corongoceras cf. lotenoense Späth —Helmstaedt,

p. 78.

Material. —Two specimens. S.G.N. 8932/1

:

whorl fragment with remains of body chamber, very

well preserved. S.G.N. 8940/1: phragmocone and

body chamber, moderately preserved (pl. 6, figs. 6a—b).

D e s c r i p t i on. — Discoidal shell of medium

size, strongly evolute. U/D ratio = 0.50. Umbilical

slope gently inclined, with slightly convex flanks and

somewhat flat venter (as in Berriasella). Whorl sec-

tion as high as wide (text-fig. 10c). Ornamentation

strong, formed by very acute ribs. All ribs bifurcate

on the middle of the flanks. At the point of brandi-

ing an acute tubercule, rather radially elongate, is

developed. At the lateroventral border, all secondary

ribs show a new row of tubercules elongated trans-

versely to the shell venter; they tend to disappear in

the siphuncle. In the last whorl are 24 primary ribs

and 40 secondaries. The suture line was not detected.

Measurements. — (better preserved speci-

men only)

Specimen n° D U U/D H W H/W

S.G.N. 8940/1 54 27 0.50 18 18 1.00

Remarks. — The whorl section, evolution,

number of ribs and general shape of the ornamenta-

tion are identical to Hoplites köllickeri Haupt (non

Oppel) (1907, p. 201. pl. 9, figs. 7a—e), also from

Cerro Lotena. This species was proposed by Späth

(1925, p. 144) as the type species of Corongoceras lo-
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tenoense. Therefore, the described material is attri-

buted to this species. " Reineckeia koellickeri" Steuer

{non Oppel, non Haupt) (1897, p. 31, pl. 8, figs. 5, 6),

which was found by Bodenbender (1892) in Loncodie

creek, Mendoza, Argentina, undoubtedly belongs to

the genus Corongoceras, but differs from the type

species in having a more disordered ribbing as well as

a larger umbilical diameter. Weaver (1931, p. 444),

stated that Berriasella cf. koellickeri (Oppel) Steuer
"... occurs in the lower part of the Upper Tithonian

strata at Cerro Loteno . . . ", that is, in a similar stra-

tigraphic position to the described material. Weaver
did not illustrate this species, but in view of his des-

cription and the fact that it appears in the same stra-

tigraphic position, it can be included in Corongoceras

lotenoense. The specimens referred to by Krantz as

Berriasella (Corongoceras) lotcnoensis (Krantz, 1926,

p. 444 = 1928, p. 28) are also from Cerro Lotena.

Recently, another record of Corongoceras, which

probably belongs to the lotenoense species of Späth,

was cited from Nepal (Helmstaedt, 1969, p. 78).

Corongoceras loetonense (sie) var. fortior Collignon

(1960, pl. 167, fig. 687), judging by the illustrations,

does not appear to belong to the species of Späth, as it

displays greater Involution and less divergent sec-

ondary ribs. The species referred to as C. cordobai

by Verma & Westermann (1973, p. 248, pl. 52, figs. 4,

5; pl. 54, fig. 1, text-fig. 28 B) should not be assigned

to Corongoceras because of the lack of bifurcation of

the ribs, a feature which is considered diagnostic to the

Identification of this genus.

Occurence. — Vaca Muerta Formation.

Bed 16 of the Cerro Lotena section, in association

with S. windhauseni, W. internispinosum and P. äff.

P. psciidocolubrinoides.

A g e. —Uppermost Middle Tithonian. W. inter-

nispinosum Zone.
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